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EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


The program for the first meeting of the Agriculture Section consisted 
of five articles which dealt with different aspects of the general topic, 
“Recent Changes in Food Habits and their Causes.” All of the papers were 
presented at the meeting but abstracts of only three are herein published. 
The others were: 

“Recent Changes in Food Habits Caused by Developments in Process- 
ing,” by F. M. Simpson, Commercial Research Department, Swift and Com- 
pany, Chicago. 

“Changes in Food Distribution and How They Affect the Consumer,” 
by E. L. Rhodes, The Food Trades Publishing Company. 

Attendance at the section meeting averaged thirteen; maximum attend- 
ance was seventeen. z 
¢ The acting chairman, Dr. H. W. Mumford, University of Illinois, was 
elected chairman for the year 1932-1933. 





(Signed) H. W. Mumrorp, Chairman 
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RECENT CHANGES IN FOOD HABITS 


BY 
SYBIL WOODRUFF 


University of Illinois, Urbana, Illinois 


ABSTRACT 


Eating habits with respect to form of foods and manner of preparing 
them have undoubtedly undergone much change over the past several 
years. Such change has a bearing upon the biological values of foods, 
upon the esthetic satisfaction afforded, and upon cost even though it does 
not lend itself to statistical treatment. Changes in these intangible factors 
probably equal or exceed the importance of shifts in quantity consumption. 

Although the American diet is made up of about 100 different foods, 
approximately three-fourths of the calories come from a dozen or so major 
items and all can be assigned to six groups. This paper has brought to- 
gether figures showing changes in quantity consumption for these groups 
or for important representatives of them and has pointed to the possible 
influence of these changes upon the nutritive value of the nation’s diet. 

Great diversification in kind of food in late years has been one evidence 
of a relatively high income and standard of living. There is, however, a 
physiological limit to the amount of food a person can consume; therefore 
if one item of food is consumed in greater quantity it is at the expense of 
another. These points are well illustrated in the group of fruits and 
vegetables where there has been during the past ten years a manifold 
increase in the use of several such items as spinach, head lettuce, and grape- 
fruit. Early figures on total vegetable and fruit consumption are unfor- 
tunately too incomplete to substantiate the general impression that their 
use has measurably increased over the past thirty years. The consumption 
of milk, as fluid milk and its products, has increased steadily although 
meats in toto have shown little change over the past thirty years. Fats and 
oils have shown a slight rise and sugar a very marked one in the same 
period. The consumption of grain foods and flour has fallen off noticeably 
during the years when other foods mentioned have come into greater 
prominence. 

It would be gratifying to know that the national diet has improved 
in quality and in nutritive value as it has become more diversified. An- 
alyses in the past of diets of groups of people representing different occupa- 
tions have shown little if any margin of safety in some of the mineral 
nutrients and probably in certain vitamins. The tendency toward a greater 
use of vegetables, fruits and milk during the past thirty years is com- 
mendable because it is in the direction of safeguarding those nutrients. 
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INFLUENCES OF CHANGES IN PRODUCTION ON 
CONSUMER FOOD HABITS 


BY 
L. J. NORTON 
University of Illinois, Urbana, Illinois 


For a foodstuff to obtain a fixed place in a diet of a population, four 
things are essential: (1) it must be a relatively economical source of 
some utility which is recognized by consumers; (2) production must be 
organized so that it is available in adequate quantities and at prices which 
appeal to consumers; (3) commercial distribution must be organized to 
provide for regular and economical distribution; and (4) a considerable 
number of people must have become habituated to its use. 


The idea of change in food habits is comparatively new. Under 
conditions of difficult transportation, most people consumed the commodi- 
ties native to the locality or geographical area. Foods habits, which thus 
tend to become fixed, are carried with people when they emigrate. Under 
modern conditions, which permit a wide variety of foods to be available, 
the existence of population groups with differing food habits gives rise to 
demands for a wide variety of products in such a country as the United 
States. 

Cheapening of transportation tends toward nationalizing and inter- 
nationalizing of food materials. High transportation costs and inefficient 
distribution systems are bars to this widening. The maintenance of the 
level of transportation costs at a time when prices and incomes are falling, 
as occurred in 1929-1932, tends to greater localization of food supplies. 

The change in consumption of individual classes of foods and their 
relation to production are briefly summarized: 


Milk and Dairy Products—tThe increased consumption of milk which 
had taken place for some years up to the beginning of the current depres- 
sion was influenced greatly by improvements in quality. Basic to this was 
the adoption of pasteurization for large city milk supplies. Increased real 
incomes in the period following the War was an important factor in the 
increased consumption. This increased demand required a complete re- 
organization of the production end of the industry. Production per cow 
has been greatly increased through breeding, better feeding, and better 
care. The expansion in demand for butterfat has made necessary the 
development of dairying of an extensive type in new areas. In general, 
changes in production and production methods resulted from changes in 
demand and consumption. 


Meats.—It should be noted that an analysis of changes in consumption 
of the different kinds of meats is complicated by cycles in production which 
characterize the different species of domestic animals. We consume what 
we produce with some modification for changes in storage stock, in imports 
of cattle and beef, and in exports of pork. Price changes adjust consump- 
tion to altered supplies. The consumption of beef per capita has now 
declined or been about stationary for several years, due to the position of 
the industry in its cycle. Actually numbers of cattle have been increasing 
for three or four years and as soon as marketings are increased, consump- 
tion will expand. 


76 Transactions of the Illinois State Academy of Science 


Leaving cycles out of consideration, there has been but little tendency 
for meat consumption in the United States to change over the last twenty 
years. More pork and somewhat less beef is being consumed. This prob- 
ably reflects the fact that hogs can convert grain into meat more econom- 
ically than can cattle, that relative prices cause pork to be more attractive 
to consumers, and that relative profits cause hogs to be more attractive to 
producers. Two trends are to be observed in beef production: First, 
changes in methods of production stimulated by consumer preferences 
cause production of increased numbers of lighter weight, younger animals; 


second, growth of the dairy industry yields an increased quantity of low- 
grade beef. 


The increase in the available supply of pork in the year immediately 
following the War was caused by a series of large corn crops from 1919 to 
1923. The subsequent large volume of production does not reflect large 
crops of feed grains but rather the diversion of corn from feeding work 
animals and as a human food to the production of pork and the increased 
efficiency of production due to lower losses from disease and better all- 
around management. Decreasing exports have also made more of the 
total supply available for the home market. 


The increase in consumption of lamb in the last two years is a cyclical 
phenomenon. Sheep flocks have been built up and marketing increased. 
The price has lowered relatively and consumers have adjusted their buying 
practices to the changed supply. 


Cereals.—Production is not a limiting factor in the consumption of any 
cereal product used as human food in the United States. We have a surplus 
above domestic food requirements of all cereals commonly used in this 
country as food. The decline in per capita consumption of wheat and corn 
in the United States, which has occurred over the last thirty years, cannot 
be explained by any change in production. Historically hard wheat re- 
placed soft wheat to a large extent as a source of the bread flour used in 
this country. This was made possible by the large areas of semi-arid 
land adapted to production of hard wheat, the invention of suitable milling 
machinery, and the development of farming methods and cultural prac- 
tices for the economical production of wheat in these areas. 


Vegetables.—In recent years there has been a rapid expansion in the 
consumption of vegetables. Vegetables may be divided into two classes: 
first, those like potatoes for which the demand is relatively fixed; second, 
those like lettuce for which the demand is quite flexible. The production 
of the first class is largely governed by the demand subject to large seasonal 
differences caused by variations in yield per acre and some tendency toward 
cyclical changes jn acreage consumption tends to be quite fixed. The con- 
sumption of the second class is influenced by availability and may be 
rapidly expanded as production is developed. The recent rapid expansion 
in consumption of vegetables of the second class is based on the following 
factors: (1) the development of refrigeration in transit; (2) the develop- 
ment of production in areas remote from consumption centers which made 
possible a perennial fresh supply; (3) availability in a large variety of 
stores where they are sold by display; (4) increasing recognition of the 
dietary value of vegetables, the search of consumers for flavor, and higher 
real incomes which made possible a more varied diet. 


Fruits—Consumption of fruit is influenced by production over con- 
siderable periods of time, because of the long production period required. 
Production, and hence consumption, of citrus fruits has expanded rapidly 
in recent years. Consumption of apples has not similarly increased because 
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the trend in production has not been upward. The rapid increase in con- 
sumption of bananas reflects the influence of large scale plantation produc- 3. 
tion and a very efficient distribution system. 

Fats and oils—A rapid increase in output of a number of kinds of 
fats and oils in recent years has created a surplus above ordinary food re- 
quirements. 


Sugar.—With the development of large scale plantation production 
of cane sugar and technical improvements in beet sugar production, particu- 
larly in Europe, the eost of sugar has been greatly lessened and its con- 
sumption has very rapidly expanded. 


Importance of Dietary Standards to Agricultural Development.— a 
Changes in food habits react on agricultural production. Decrease in con- 
sumption of cereals tends to lower the demand for them and their relative 
prices. The increases in consumption of milk, lettuce, and oranges have 
the opposite effects. The effect of such shifts is to weaken the economic 
position of producers and regions which produce the first type of commodity - 
and strengthen the position of the second. : 
From a national standpoint the shift from cheap sources of foods like 
wheat to more expensive products like milk and vegetables means a more 
expensive diet, but one which makes it possible to utilize more people in 
the farming industry. With large numbers of people, who because of 
technological unemployment or because of the depression cannot find pro- 
ductive employment elsewhere, it is desirable that consumption of the 
foodstuffs which involve most labor be maintained. It is desirable that 
prices of these products be kept as low as possible in view of costs and 
that cheap methods of distribution be used so as to maintain consumption 
of them at as high a level as is possible. To this end all agencies involved 
in production and consumption need to cooperate. 
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INFLUENCE OF CONSUMPTION UPON CHANGED 
FOOD HABITS 


BY 
PAULENA NICKELL 
University of Illinois, Urbana, Illinois 


Although consumption has been conceded an integral part of the whole 
economic structure, until recent years it has not been studied and analyzed. 
References to consumption in the text books of economics are still vague 
and lack the facts which are available (even though they are few) to make 
it convincing. The few cooperative ventures in buying have been a by- 
product of the producers’ cooperatives and have made no such advances 
as have the mergers in production and distribution. The ultimate con- 
sumption, therefore, is scattered among the 20,000,000 or more families 
with little rhyme or reason other than traditional custom, personal tastes, 
and the influence the producers have been able to wield with high powered 
salesmanship and advertising campaigns. 


VARIATIONS OF CONSUMERS’ INCOMES 


For the purposes of this discussion income is used in the sense of the 
value of money of the net receipts or gain accruing through a given period 
of time to an individual or family, which in turn is expressed in income 
as purchasing power consisting of net increase in power to obtain com- 
modities which accrues to the individual consumer or family. This end is 
accomplished by dividing the money income by the index: numbers of prices, 
thus giving the gain or loss in purchasing power experienced by the con- 
sumers’ income. 

King’s 1915 study, in connection with the National Bureau of Economic 
Research, estimated the income of the people of the continental United 
States from 1850 to 1910. By 1910 the National income was fourteen 
times the 1850 value, the per capita share had trebled, and the average 
per capita purchasing power had more than quadrupled. The dollar’s 
worth of purchasing power per capita in total increased about 30 per cent 
from 1909 to 1928. The 1930 study showed that there was a marked per 
capita increase from 1921 up to 1929. It indicated that the average Ameri- 
can was better able by a third to buy consumption goods in 1927 than 
in 1921. 

When the income of the family increases, the percentage spent for 
food becomes smaller, although the actual amount may grow larger. Asa 
law of consumption this is now almost axiomatic, although the Chapin 
study in New York found the food expenditure remained about the same 
as the total expenditure increased. This was probably due to abnormal 
New York congested sections plus difference in sampling. Otherwise all 
American studies show a uniform tendency. 

A number of quantity budgets of food that describe different standards 
of living show interesting trends when compared on the basis of percentage 
to various kinds of food consumed. A family cannot go on eating more 
food than it needs. It therefore turns to luxury types of foods or to a 
more generous and diversified diet. With an increase in money spent for 
food, the comparison of two standard quantity budgets at a lower and 
higher level shows a slightly reduced proportion going to meats, an appreci- 
able increase in the milk and cheese, decreased amount spent on bread and 
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cereals, increasd amounts of fruits and vegetables, and decreased amounts 
in fats and sugar. Although the President’s Conference on Home Building 
and Home Ownership report on substitute services in the home revealed 
no statistics available on the amount of home production of food, the in- 
crease in bakery foods and delicatessen products within the last ten or 
fifteen years shows a tendency to reduce home production of certain foods 
and an increased use of prepared products. Thus, though there is no mass 
of quantitative data to show diversification of dietaries as incomes increase, 
we know it is true and it is partly due to an increase in the consumer’s 
available purchasing power making possible greater catering to human 
wants. 


CHANGES IN THE MECHANISTIC AGE 


Variations due to changes in the mechanistic age have influenced the 
mode of living and are reflected in food habits. With the definite hours, 
definite schedules, and more activity outside of the home there is less 
leisure for lingering over the meals. The influx of women into modern 
business and industry has undoubtedly had a marked effect upon food con- 
sumption both from point of view of the reduced time for food preparation 
in the home—and thus an increased purchase of ready prepared goods— 
and reduced help from family members. The introduction of labor saving 
devices in the tasks of the household has released the homemaker’s time 
and energy for other things. Where in the past the display of cooking 
skill was a means of expressing “conspicuousness” of her family, the 
objects have changed to other forms of elaborateness in consumption, or in 
the case of food, to having meals out of the home. 


INFLUENCE OF OCCUPATIONAL CHANGES 


Occupational shift influences food utilization. As long as America 
was largely an agricultural country with pioneering hardships and much 
manual work there was a cause for greater per capita food consumption. 

King has shown from his study of the period 1909 to 1927 that agri- 
culture is the only industry in which fewer people were engaged in 1927 
than in 1909. The “white collared” occupations increased at the expense 
of other fields. 

What, then, is the relation of the occupational change to food con- 
sumption habits? With a shift to the “white collared” industries, the 
activities of the people are less strenuous, the lives more routinized, and 
the food needs of the body reduced. The first paper has shown the differ- 
ences in nutritional needs due to occupational differences. This phenome- 
non occuring at the same time of increased incomes gives the consumer a 
greater opportunity to exercise choice in food selection and therefore tends 
to make him more discriminating. 


The problems surrounding the differences in choices of food due to 
differences in race or nationality are not of as great importance in recent 
years as they were before the restriction of immigration by Federal legis- 
lation. In the main, dietary habits are remarkably fixed habits. Studies 
on the subject show that the immigrant’s diet usually suffers when he 
comes to this country. He has come the cheapest way possible, has little 
available means, and is handicapped by a language deficiency, an ignorance 
of American foods, and higher cost of the foods that he has been in the 
habit of consuming. He usually settles in a neighborhood of his own country 
people which retards his learning of those American foods that are avail- 
able or that are necessary for his new living conditions. By the second 
and later generations, the diet tends to become Americanized so that there 
is no appreciable influence of nationality upon the choices of foods. The 
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tendency to cling to characteristic national methods of preparing food 
is more pronounced than the tendency to cling to the native type of food. 

Thus the national differences wield a less important influence upon 
changing food habits than might be supposed when viewed from the stand- 
point of differences between the fixed habits in the native country and the 
American customs. 


INFLUENCE OF EDUCATION 


The research in nutrition applied to human needs is of-relatively recent 
development. The dissemination of such information is still more recent. 
As the experimentation has progressed, the importance of certain foods in 
the diet have been emphasized. This has in turn led to educational cam- 
paigns for increased utilization of these foods. An example is the need 
for and the use of milk. The health programs in schools, the free baby 
clinics, the programs for child development have all emphasized the need 
of milk in the diet. 

There is little quantitative data available relative to the effect educa- 
tion has had upon food consumption. A publication by the Association 
for Improving the Condition of the Poor of New York City shows the influ- 
ence education on foods needs has had upon food consumption of the fami- 
lies under their observation. This is not typical for the country since it 
is a selected locality and a small sample, yet it is indicative of the possible 
effects of education upon the food intake. The study shows the average 
distribution of expenditures of a series of families in 1914 and the same for 
1928. The findings are expressed in terms of percentages spent on the 
various classes of foods, compared with the suggested percentage distribu- 
tion, and further compared by influenced and uninfluenced families. The 
majority of uninfluenced families in 1928 spent a larger percentage of their 
food money for milk, fruits and vegetables and a smaller percentage for 
meat and fish than the corresponding uninfluenced families in 1914. All the 
influenced families showed a tendency to approach the suggested distribu- 
tion by reduction of the percentage, if that percentage was over, and to 
increase if the opposite was true. Further, the results of the study showed 
the influenced families distributed their money among various types of 
foods in such a way as to obtain diets of higher food value at less cost 
than the uninfluenced families in a corresponding period. 

It is impossible to draw general conclusions from one investigation, 
and yet it is probable that other studies would reveal like improvement 
such that it is fair to say that education has been a part of the cause for 
change in food selection. 

As each of the factors discussed is a mingled part of the same whole, 
and as the quantitative data relative to each are meager, the above list 
simply suggests those which tend to have some influence upon changing 
food habits from the point of view of consumption. 
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EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


A symposium consisting of 14 papers on “Illinois Pre-history” com- 
prised the program for the first meeting of the Anthropology Section. 
Articles by Messrs. Cox, Merwin, and Kinietz were read by title only, but 
all papers were presented for publication. 

Attendance at the meeting, which was concluded on Saturday morning, 
averaged about fifty; maximum attendance was sixty. 

Dr. A. R. Kelly, of the University of Illinois, was elected chairman 
for 1932-1933. 


(Signed) A. R. KEtiy, Chairman 
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FIELD METHODS EMPLOYED IN MISSISSIPPI VALLEY 
ARCHAEOLOGY, WITH SPECIAL REFERENCE 
TO THE WORK IN ILLINOIS 


BY 
Fay-CooPper COLE 
University of Chicago, Chicago, Illinois 


ABSTRACT 


This paper presented in a brief manner the methods used by the pro- 
fessional archaeologist in recovering the pre-history of the State. 

The first step is to know just what has been done and what sites still 
remain for examination. The survey party arrives in a township and 
soon learns who among the local people are interested in Indian relics. 
Usually there are several and their collections are carefully studied, divided 
into types, and recorded. Such collectors are usually valuable assistants 
in locating and placing on the map all known Indian mounds, camp and 
village sites, quarries, and the like. Such a survey reveals the various 
cultures of the region, their location and extent, and indicates favorable 
sites for excavation. 

If a mound is to be excavated, soil tests are made on all sides and it 
is then staked into five-foot squares. A long trench is then started on one 
side and the face of the mound is shaved away with light mattocks until 
a find is made. All skeletons, pots, and other materials are uncovered but 
are not disturbed until repairs are made, notes and pictures secured, and 
their exact position determined by planetable survey. In this manner 
it is possible to record any trace of stratification in the mound or other 
evidence of a sequence of cultures. 

When a mound is to be tested to determine whether it is an artificial 
or a natural formation, a narrower trench may be started at the side. If 
evidences of human origin are encountered the trench may then be widened 
to include the whole structure. The use of pits and of post-hole testing 
are to be discouraged as both methods are apt to destroy valuable evi- 
dence, and have often failed to tell the true character of the site. 

Much the same procedure is practiced in ancient house pits and even 
in village sites. In the latter, however, large squares are often selected 
and the earth is removed in six-inch levels. In general the methods out- 
lined in the Guide Leaflet No. 93, published by the National Research 
Council, are recommended. 

By such methods, it has been possible to carry the pre-history of 
Illinois back step by step for at least two thousand years and possibly for 
five thousand. At one site near Joliet, it has been demonstrated that at 
least three different Indian cultures are shown in the mounds and still 
another below them. On Illinois River three successive cultures have been 
established on the bluffs while it is shown that ancient peoples with long 
heads buried their dead in the sands centuries before a mound-building 
people placed their burial mounds above the same site. 

Illinois is now known to be an exceedingly important state archaeolog- 
ically; it has been long inhabited by Indian tribes of very different cultures, 
and it possesses some monuments of great interest. This story is now being 
recovered by the exact procedure of the scientist who seeks all the informa- 
tion a site may possess rather than the few trophies it may contain. 
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SOME OBSERVATIONS ON THE ANTIQUITY 
OF MAN IN ILLINOIS 


BY 
M. M. LEIGHTON 


State Geological Survey, Urbana, Illinois 


ABSTRACT 


The systematic work which archaeologists have recently done in the 
excavation of Indian mounds in Illinois has revealed additional information 
with regard to the antiquity of man in this State. The line of evidence 
of greatest use in analyzing this question is the profile of weathering which 
the mounds show. Most of the mounds have poorly developed profiles. 
The soils are thin and the amount of natural differentiation and the 
weathering is slight. The rate of profile development is not definitely 
known, but the mounds are known to be pre-Columbian in age, that is to 
say, more than 400 years old. The youngest glacial drift-sheets in Illinois 
are thirty to thirty-five thousand years old and they show leaching to a 
depth of 2% to 3 feet, oxidation to a depth of 6 to 9, a well developed 
humus horizon with its own structural elements, grading below into a 
sub-soil zone which has become plastic, due partly to filtration of colloidal 
particles from above and partly to weathering of materials in place. 
Such profiles are regarded by geologists as youthful, in spite of their being 
thirty to thirty-five thousand years old. Therefore, it would seem that the 
time required for any appreciable development of a profile of weathering 
would be more than a few hundred years. 

A few such instances have been found, one of them on a terrace in 
: Illinois Valley near Utica, excavated by Dr. A. R. Kelly of the University 
of Illinois. The profile of weathering on this mound stood out in contrast 
with other mounds that had been excavated in that it possessed a well 
developed soil over it and graded downward into a dense, compact sub-soil 
horizon. My impression was that this profile required something like two 
or three thousand years to develop. 

Another mound near Liverpool, Illinois, of considerable age was 
brought to my attention by Dr. Fay-Cooper Cole, of the University of 
‘Chicago, who was carrying on systematic excavation here. In this case, 
the mound showed two stages of development. The lower portion of the 
mound possessed a soil horizon with some fairly definite structural elements 
separating it from the overlying mound. As a result of a conference 
attended by Dr. Cole, Dr. Rollin T. Chamberlin and myself, the lower 
portion was estimated to be at least two thousand years old and possibly 
five thousand. 

On the second plat of the Mississippi River flood-plain in Jackson 
County, a mound was excavated last summer by Dr. Kelly which showed 
certain relations to an overlying deposit of alluvial fan material and certain 
weathering characteristics that impressed the writer as being considerably 
older than other mounds of that region, possibly two thousand or more 
years old. 

A critical attitude should continue to be maintained on evidences 
pointing to the antiquity of man in Illinois in connection not only with 
Indian mounds but in caves, shelters in glacial gravel deposits, and in 

inter-glacial soil horizons. 
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LOCAL TYPES AND THE REGIONAL DISTRIBUTION 
OF POTTERY-BEARING CULTURES 


BY 
W. C. McKERN 


Milwaukee Public Museum, Milwaukee, Wisconsin 


This report sketches briefly late archaeological activities in Wisconsin 
with specific regard to pottery types, their distribution, and the extent to 
which they have helped establish our present opinions on the classification 
and distribution of cultures. Comparisons are attempted with neighbor- 
ing and other related areas to show the indications of wider regional 
manifestations of local phenomena. 

Collections of potsherds obtained from camp and village sites scattered 
throughout Wisconsin contain at least two easily distinguishable types 
of pottery: (1) a rough, grit-tempered, cord-imprinted ware, named the 
Lake Michigan, and (2) a smooth, shell- or cell-tempered, incised ware, 
frequently equipped with loop-handles, named the Upper Mississippi. The 
first type is the more common and might be described as characteristic. 


Lake Michigan culture.—The first intensive research in Wisconsin was 
concerned with the excavation of a compact group of effigy, conical, and 
linear mounds which were apparently the product of a single culture and 
are tentatively accepted as typical for the “Effigy Mound culture,” prob- 
ably a variant or subtype of the Lake Michigan culture. The pottery was 
rough, granular, low-fired ware, tempered with grit, decorated primarily 
with imprints from a cord-wrapped paddle, but with examples of a second- 
ary intaglio ornamentation executed by means of cord-wrapped imple- 
ments or, more rarely, by means of incising or indenting, the forms varying 
slightly from a single olla-shaped pattern. The absence of indications 
of European contact (such as glass beads and implements of iron, brass, 
or silver), warranted the tentative conclusion that the culture flourished 
in a locally prehistoric period. 

Habitation sites on the Menomini Reservation, a region long occupied 
by the Menomini Indians, yielded materials illustrative of a practically 
pure culture complex including the Lake Michigan pottery industry. The 
widespread prevalence of Lake Michigan pottery in Wisconsin may then 
reflect the equally widespread dominance of a basic culture largely common 
to the ancestors of the historic Algonkins of this province, comparable 
to the known historic dominance of the linguistic and cultural stock. 


Aztalan culture—The Aztalan culture complex, the second to be 
determined in Wisconsin, was encountered at the Aztalan village site in 
the south central part of the state and differs markedly from that of 
the Effigy Mound culture. Aztalan pottery is relatively superior. The 
tempering is generally of shell; the paste for the best grade of ware is 
thoroughly mixed and of uniform texture; surfaces are smooth; the hard- 
ness varies between a fairly soft utilitarian product and a finer ware of 
maximum hardness for a low-fired product; shapes are various including 
vessels with angular shoulders, hemispherical bowls, bird-effigy bowls, 
bowls with contracted rims, shallow platters, vessels with handled covers 
and gourd-shaped ladles; both vertically placed loop-handles and laterally 
directed tab-handles are represented; entire surfaces or certain limited 
surface areas are covered with a red paint or slip or are dyed black; the 
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best of the black ware is highly burnished; geometric intaglio patterns 
include both straight and curved linear motifs. 

An original deposit at. Aztalan illustrating the Lake Michigan culture 
had been so disturbed and mixed with other detritus, due to cultivation, 
that the stratigraphic record has been lost, but a number of transitional 
potsherds that show mixed Aztalan and Lake Michigan influence illustrate 
lateral gradation and indicate that the. two archaic groups were to some 
extent contemporary. 


Upper Mississippi culture—The third or Upper Mississippi culture 
was first encountered at a habitation site and associated group of low semi- 
spherical mounds. The pottery industry, which was well developed, was 
represented by many sherds and a number of entire vessels. This ware, 
illustrating the second most common pottery type found in the state, is 
characterized chiefly by such traits as shell tempering, flaky texture, light 
weight, smooth surfaces, roughly incised decorations employing a repetition 
of simple geometric motifs, shapes including hemispherical bowls, round- 
bottomed vessels often equipped with pairs of vertically placed loop- 
handles, beakers, and short-necked bottles. Simple undecorated rims and 
vertically notched rims are most common. 

The most casual student may readily distinguish this pottery from 
Lake Michigan ware but plain sherds of the better quality may be at 
first confused with similar plain sherds of Aztalan pottery. Both are 
shell-tempered, smoothly surfaced, and of like texture, but rims, body 
shapes, and decorative motifs and treatments are distinctly different. 

Later, three habitation sites on the Wisconsin banks of the Missis- 
sippi and three on the shores of Lake Winnebago supplied information for 
three variants which have been named, respectively, Grand River, Western 
Uplands, and Lake Winnebago. 


Trempealeau culture——The fourth distinct culture was first encoun- 
tered in burial mounds and adjacent camp sites in Trempealeau County. 
The traits of the complex are distinct from those of the other cultures, 
although the pottery shows a pronounced similarity to that of the Lake 
Michigan culture. It is grit-tempered, has a granular texture, and not 
infrequently bears a primary surface decoration in intaglio effected by 
means of a cord-wrapped paddle, but the secondary decorative treatment 
is generally executed with a stamp or roulette, and the finer ware is 
smoothly surfaced, embellished in all known instances with an incised, 
cross-hatched outer rim, and radically departing in shape from the olla- 
form common to both the Lake Michigan and the utilitarian Trempealeau 
vessels. 


Problems.—We have, then, four distinct cultures, of which close vari- 
ants have been determined for the Lake Michigan and Upper Mississippi 
divisions. Our major problems are, briefly, who, when, and where. A 
general survey of historic Indian customs and a comparison of their culture 
traits with those known for the archaic groups convinces us only that 
we are dealing with the products of Indians; all the data cited indicates 
nothing more specific than a locally prehistoric time period for all four 
cultures; and available data regarding the geographical distribution, or 
center of distribution for each culture, are as yet meagre. 

Two courses of research will contribute to their solution: (1) con- 
tinued field research of stratified sites that may supply information bear- 
ing upon time sequences, and (2) laboratory research to determine the 
cultural grouping of pure basic traits to form characteristic culture-indic- 
ative complexes, followed by a comparison of local data with those avail- 
able from neighboring fields. 
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The only stratified site investigated for Wisconsin gives evidence of an 
original Hopewell camp, probably contemporaneous with and later followed 
by Lake Michigan culture. The latter was finally contemporaneous with 
Upper Mississippi culture before disappearing to leave only Upper Missis- 
sippi culture. This time sequence applies only to the particular site studied 
and is not yet verified by findings at other sites. 

A comparison of Lake Michigan and other pottery of the Woodland 
area makes it apparent that Lake Michigan ware, which is ascribed to some 
of the local Algonkins, is closely similar to so-called Algonkin pottery 
which occurs over an area that extends from Iowa to the Atlantic coast. 
A closely parallel complex of pottery traits is known for some of the 
proto-historic and historic eastern Algonkins. The distribution of the 
ware, in so far as we know it, corresponds to the distribution of historic 
pottery-making Algonkins. These suggestive facts do not warrant the 
postulation that only Algonkins possessed this pottery industry, but tend 
to support conclusions that it was a culture-trait of some of the Wisconsin 
Algonkins. The question as to whether or not the builders of the effigy 
mounds, with their Lake Michigan type of pottery, were related to Algon- 
kian progenitors can not be determined on the basis of pottery alone. 

A comparison of the basic Upper Mississippi culture complex with 
culture-indicative data from other fields yields the information that closely 
parallel traits are recognized in Illinois’, Iowa’, Minnesota, North Dakota, 
South Dakota, and Nebraska’. 

The Aztalan culture finds its near parallel in the earlier of the two 
variants* represented in the Cahokia culture of Illinois. More distant 
comparisons serve to identify the Upper Mississippi and the Cahokia- 
Aztalan basic cultures as of Southeastern character and probably origin. 
There is reason to believe that both cultures are relatively late intrusions 
into the Woodland area. 

The Trempealeau complex of traits is found to be extraordinarily 
like that of the Hopewell culture of Ohio. One of the most important of 
these trait similarities was that of pottery. Research in other states has 
revealed that the basic Hopewell culture was influential over an area 
extending from New York to Wisconsin and from Kentucky to Michigan. 
The place of the culture in the time sequence has been determined as 
relatively early for one Wisconsin site, as previously stated, and the tenta- 
tive chronology for Illinois in Krogman’s® report also places basic Hope- 
well as relatively early in that state. However, accepting these chrono- 
logical conclusions, it does not follow that basic Hopewell culture is to be 
identified with a definite time stratum wherever encountered; cultural 
relationship may involve cultural ancestors or cultural decendants as well 
as a single cultural generation. 


1 Langford, George, The Fisher Mound Group. Amer. Anthrop., N. S., v. 29, 
No. 3, pp. 153-205, 1927. 

2 Keyes, Charles R., Prehistoric Man in Iowa. The Palimpsest, v. 8, No. 6, 
pp. 222-4, 1927. Cs 

38trong, Duncan, and Bell, Earl, personal communication. 

4 Kelly, A. R., personal communication. 

5 Krogman, W. M., in paper presented before Amer. Anthrop. Assoc., Central 
Section, Milwaukee, 1930. 
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NOTES ON THE ARCHAEOLOGY OF 
JO DAVIESS COUNTY 


BY 
RICHARD M. SNODGRASSE 
University of Chicago, Chicago, Illinois P 


ABSTRACT ¥, 


Jo Daviess County, the most northwesterly in Illinois, lies chiefly 
in the Driftless Area but to some extent in the glaciated region. The 4 
more rugged part of the county is within the driftless area and scarcely , 
a square mile has relief under 100 feet and may exceed 650 feet. The Z 
valleys of the present and former streams of the region exhibit a dendritic : 
or leaf-like arrangement with reference to the master-stream, the Missis- : 
sippi. 

The vestiges of the aboriginal occupation of the county have sporad- 

ically received the attention of recognized institutions since about 1869. 
The great number of the mounds and their frequent concentration in fair- 
sized groups on prominent topographic features resulted in their being 
investigated early and often by amateur archaeologists—a circumstance 
which was not always conducive to the best use of these remains in an 
effort to reconstruct prehistory. 

The University of Chicago maintained survey and excavating parties 4 
in the county during the summers of 1926 and 1927. The data from these it 
expeditions as well as from previous surveys disclosed the existence of 
152 linear, 484 conical, and six effigy mounds—a total of 592. A large 
3 earthen circle and an elliptical earthern ring are also known. It is ex- 
pected that future discoveries will’ increase the total. The mounds lie prin- 
cipally within the unglaciated portion of the county and along existing 
or former stream courses. Several habitation sites have been found, chiefly 
adjacent to or near mounds. 

Thirty-one conical, ten linear, and two effigy mounds of record have 
been excavated. Structurally the conical mounds differed considerably 
from the linear mounds. The conical, aside from the practically character- 
less small ones in three of the groups in which excavations were conducted, 
fairly uniformly presented an excavated area (involving either simple 
removal of top soil or actual intaglio), clay-ash stratification, fluent, i. e., 
puddled clay, and ash-beds. In the large conical mounds a vault (of log 
or stone or in combination), a buried trench, and burnt earth may be 
expected. The linear mounds with fair constancy revealed an excavated 
area, an ash-bed, and a mortuary hollow (an intentional depression for 
human remains and accompanying funerary objects). The two effigy : 
mounds apparently had in common an excavated area and an ash bed. Ay 
Aside from the foregoing, recorded structural details are scant. 

Burials were present in 19 of the conical and 9 of the linear mounds. 
Multiple burials prevailed in the conical and the reverse in the linear 
mounds. Cremated and extended burials occurred only in conical and 
flexed burials only in linear mounds. Fragmentary and bundle burials 
were not peculiar to either. Burials beneath the floor or throughout the 
mound, entirely apart from fire- or ash-beds, were peculiar to conical 
mounds. Linear mounds were almost unique in having burials in the 
body of the mound associated with ash- or fire-beds. 
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Simple stone slab-burials without a mound superstructure are known, 
but are few in number. 

The physical type represented by the skeletal remains is as yet un- 
known despite the fact that more than 60 skeletons have been discovered. 
The principal reasons for this are: (1) the earlier investigators were inter- 
ested primarily in “relics” and, accordingly, noted little else than number, 
position, and size of the skeletons which were uncovered; (2) the very 
poor state of preservation of many of the remains. 

Thus far we have little information regarding cultural succession. 
The available records for mounds excavated contain no mention of strati- 
graphic succession. Very little has been done toward excavating habita- 
tion sites and that little has yielded no information concerning temporal 
sequences. The paucity of cultural remains obtained by the University in 
its excavations and the wide scattering or total loss of most of the material 
objects retrieved by earlier workers, together with the simplicity of that 
which is known, enhance the difficulty of determining the identity of cul- 
tures and their temporal relations. 

It is possible, however, to list from information contained in the litera- 
ture, from the University survey of collections and sites, and from the 
results of excavation certain cultures which were or appear to have been 
in this county. Starting with the known, then proceeding to the earlier and 
less apparent they are: (1) a late historic Woodland culture (as exempli- 
fied by the Sac and Fox); (2) the Effigy Mound culture which Dr. McKern 
in Wisconsin has linked with the Lake Michigan pottery as being variants 
of the eastern Algonkian culture. (possibly should be regarded as a Lake 
Michigan aspect of the Late Prehistoric phase of the Woodland basic 
culture'); (3) some components of the Middle Mississippi phase of the 
Mississippi basic culture that have affiliates at Aztalan in Wisconsin, 
Cahokia (East St. Louis), and Fulton County in Illinois; (4) components 
of the Great Lakes’ phase (sometimes referred to as Illinois variant of the 
Hopewell culture) of the Woodland basic culture. 


ARCHAEOLOGY OF THE ROCK RIVER VALLEY 


BY 
WILLIAM H. GILBERT 
University of Chicago, Chicago, Illinois 


The Rock River area surveyed by the University of Chicago in 1927-28 
consists of Winnebago, Stephenson, and Ogle counties and includes princi- 
pally the shores of Rock River and its affluents, the Pecatonica, Leaf River, 
Kyte and Pine eréeks, Stillman Run, and two branches of the Pecatonica, 
Silver and Richland creeks. 

In Ogle County there were more than a hundred mounds, ‘he majority 
of which were small conical and the minority linear mounds, «ustributed in 
some thirteen groups, mostly within sight of each other along the west 
banks of Rock River. Most of the mounds were on fairly high ground and 
seemed to follow the topography of ridges. The mounds were of medium 
size, the longest linear one being 330 feet long, 26 feet wide, and approx- 
imately 3 feet high. The largest conical mound steod 10 feet high and 
was 54 feet wide. Pitting, errosion, and cultivation make many of them 
almost unrecognizable. 


1The terminology of culture classification employed here is that suggested by the 
Committee on State Archaeological Surveys, National Research Council, 
Letter, April 4, 1933. 

2 Tentative term suggested by Dr. Thorne Deuel in unpublished Ms. 
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Mounds in Winnebago County occur principally along Rock River; 
some effigy mounds are found at Rockford. Some score of mounds found 
in Stephenson County resembled the Ogle County types in size, shape, 
and condition. 

Some nine village sites were located in Ogle and three in Stephenson 
County. They have been under cultivation for so long and have been so 
thoroughly searched for relics that the value of further excavation is 
questionable. No official excavations are recorded in either county. 


Data on artifacts for the upper Rock River Valley in Illinois are more 
extensive than records on earth-works. Reports on seven collections in 
Winnebago County show arrowpoints, bunts, drills, spears, scrapers, stone 
axes, celts, pipes, s. s. gorgets, discoids, rubbing stones, mortars and pestles, 
bone tools, grooved plummets, pendants, slate and stone gorgets, red and 
green soapstone pipes, pottery pipes, paint plaques, triangular points, a 
frog effigy, a pebble carved into a human face, grooved hammers, copper 
implements of various kinds (chiefly knives), points, spears, axes, and 
pottery—mostly grit- and shell-tempered (a few sand-tempered) with 
decoration plain, striated, textile, incised, antler point, cord, punctuate, 
stamped, “roulette” and finger trailed. 


A survey of some sixty collections in Stephenson County shows a 
similar collocation of artifacts but with less variety. Flints had been 
retouched by bevelling of larger and serration of smaller specimens. Celts 
and axes were of the heavier ferro-magnesian minerals. There were some 
peculiar copper awls, galena turtle effigies, butterfly bannerstones, hematite 
pieces, catlinite beads, stone awls, pipes, gorgets, a chalcedony pendant, 
mortar and pestle, plummets, pipes, drills, and truncate barbs. Pottery 
was rare and that found was grit-tempered with a decoration consisting 
of rope paddle, cord, incised line, punctuate, and fillet molding. 


Some twenty-seven collections in Ogle County yielded material not 
strikingly different. Serrated and bevelled flints are somewhat more com- 
mon and truncate barbs are slightly less numerous than in Stephenson 
County, and bunts are characteristic. Drills are numerous and the ratio 
of ferro-magnesian axes and celts to flint implements is relatively larger 
than in Stephenson County. Copper pieces, which are few, include a bead. 
Difficulty was encountered in locating sites of artifact finds as collections 
were large and old. One fluted axe, an arrow straightener, net sinkers, 
gouges, an effigy steatite pipe, a catlinite pipe, butterfly banners, gorgets, 
paint-cups, hammerstones, picks, and some large flint hoes and spades were 
notable. The pottery was mostly grit-tempered and red and black in color. 
The pieces were generally bossed by punching The decoration consisted 
of straight lines, incised semi-circular, rope paddle, punctuate, incised 
angle, bark and cross-hatched types. One bone drill and eight quartzite 
arrow or spear points were found. 


A statistical survey of types of arrow and spear points in Ogle County 
(classification. based on a modification of Fowke’s system) seemed to indi- 
cate a consistent preponderance of shapes for collections in closely adjoin- 
ing areas. Moreover, the larger collections of the county showed consist- 
ent relative numbers of common types. In plotting the relative frequency 
of types, going from up-river to down-river collections, two types of 
gradation in frequency were noticed, (1) a simple rise and fall like a 
normal frequency curve, and (2) a specific decline. The results are 
vitiated by the inclusion in the tabulations of the large collections of doubt- 
ful etiology, so far as location is concerned. 

The affiliations of the prehistoric cultures of the upper Rock River 
Valley in Illinois seem to lie mainly with the Algonkian-speaking peoples. 
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The earliest historical movements in this region show that the Illinois 
Indians were first displaced (1605) by the Kickapoo and Pottawatomie 
who came from east of Rock River, and later by the Sac and Fox (1765) 
who came down the west side of the river. A little later the Siouan 
Winnebago intruded into Winnebago County and the Pecatonica Valley at 
Freeport. This happened simultaneously with the entrance of the white 
man. Thus all of the known movements of population have been down 
Rock River from the eastern Wisconsin region. In fact, Wisconsin traits 
are apparent in fluted axes, gouges, truncate barbs, hematite spuds or 
paddles, and in the scattered effigy mounds at Rockford, Oregon, and Free- 
port. 

Considering that most of the artifacts are found along the stream 
banks which were thickly wooded in contrast to the dry prairie inter- 
fluviatile areas, an Eastern Woodlands culture is indicated. Whether the 
cultural movement was up or down river is important in determining the 
pathways and the position of the nuclei of cultural activity in this region 
in prehistoric times. 

The testimony of the artifacts, if considered by itself, is often decep- 
tive. Southern influences from the Middle Mississippi or Cahokia region 
are doubtless apparent in the large flint hoes and spades of one Ogle 
County collection and in early reports on stone graves in Oregon and 
further down Rock River in Whiteside County. 

Resemblances to the so-called Fort Ancient culture are seen in the 
numerous small triangular points, in the mixture of grit and shell temper- 
ing in the potsherds, and in a bell-shaped pestle of quartz found in Stephen- 
son County. 

Affinities with McKern’s Lake Michigan culture of Wisconsin are seen 
in the embellishment of pottery by punching embossments from the inside 
out, by the punctuate, stamped rectangular indented impressions, incised 
lines, antler-point decoration, bark marked, cord marked decoration, and 
grit tempering. Similarly, gouges, truncate barbs, and a hematite spud or 
paddle seem indicative of Lake Michigan types. 

The occurrence of shell tempering in pottery harks back, in some 
respects, to the Upper Mississippi culture. (One gray colored shell-tem- 
pered sherd found near Grand Detour in Ogle County which possesses 
trailed or incised chevron and straight parallel uncombined line decoration 
resembles pieces taken from the Fisher site near Channahan.) One chal- 
cedony pendant appears to have originated in the Lake Superior region 
as none of this material is available in the Rock River region. Other 
Upper Mississippi or Siouan affinities seem indicated by a catlinite pipe. 

Possible resemblances to Hopewell culture consist only of a copper 
bead, an effigy pipe of doubtful authenticity, crescentic form of pottery 
decoration, and perhaps some finely worked flint implements. 

Resemblances to western New York Algonkian culture as reported 
by Skinner are noted in the polished ceremonial forms, slate gorgets often 
perforated, bannerstones of el and winged types, pendants, a long pestle 
from Stephenson County, two micmac pipes, grooved stone axes, adzes, and 
celts, scrapers which are plain chips or arrow points reworked and often 
showing the original notches on the stem bases and which resemble also 
the snub-nosed points of the Upper Mississippi culture. 

As some sixty types of arrow and spear points, eight knife types, and 
ten scraper types occur, it seems fairly certain that more than one culture 
is indicated for this region. The cruder types of scrapers may be remnants 
of earlier cultures, as they appear as the most important types at greater 
distances from the river banks on the east and west borders of Ogle County. 
(This was also found true by Keyes in the Oneota culture of Iowa.) A 
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definite type of artifact industry seemed to dominate limited areas such as 
the Pine Creek Valley of Ogle County. If late horizons may be regarded 
as synonymous with (Wisconsin) influences from the north, the relatively 
greater predominance of certain types of flints in that direction may indicate 
an age subsequent to other localized types that seem to center in Ogle 
County at Oregon. 

So far as our comparative notes go, resemblances in artifacts are noted 
to (1) lower Mississippi, (2) Ft. Ancient, (3) Lake Michigan, (4) Upper 
Mississippi, (5) Hopewell, and (6) western New York Algonkian cultures. 


ARCHAEOLOGY OF THE CHICAGO AREA 


BY 
R. G. MorRGAN 
University of Chicago, Chicago, Illinois 


In spite of the fact that the Chicago area was an important center for 
Indian trails and portages, our knowledge of the archaeology of the region 
is very meager. On the maps of Albert Scharf, which show the locations 
of the Indian trails and sites of the area for the early part of the century, 
are listed sixteen major Indian villages, fifteen minor villages, forty camps, 
and twelve mounds or mound groups. There are two private collections 
in the area which are worthy of note, the Haase collection and the Schupp 
collection. 

The material in the Haase collection is reported to have come from a 
mound which was located within the present confines of the Forest Home 
Cemetery in Forest Park, Illinois. The mound was graded down about 
forty years ago and in the process many skeletons and artifacts were dis- 
covered; of this material a large number of the artifacts were saved but 
only two skulls were preserved. The material includes grooved axes, celts, 
club-heads, various flint implements, bone and shell beads, a few potsherds 
and a considerable number of post-European objects. The flint work is 
represented by notched, triangular, and stemmed arrowpoints and by drills 
and scrapers. The post-European material includes two iron axes, four 
iron knives, several copper and silver buckles, copper rings, copper brace- 
lets, two cross pendants, small copper rings fastened in rows on cloth, and 
three copper kettles. The initials “P.H.” are engraved upon one of the 
silver ornaments. The objects of wood are two short-handled dippers. 

The Schupp collection is said to have come from the Bowmanville 
village site which is located along the southern edge of the Rose Hill Ceme- 
tery in the City of Chicago. Stone objects in the collection include celts, 
fully-grooved axes, three-quarter-grooved axes, club-heads, discoidal stones, 
banded slate gorgets and bird stones, and flint implements. The flint work 
consists of side-notched, stemmed, and triangular arrowpoints in about 
equal numbers, and drills and scrapers. There are a few grit-tempered and 
shell-tempered rim-sherds whose decorations consist of incised and stamped 
designs and small round perforations. 

The Coghill Mound group which lies just southwest of the City of 
Chicago was investigated by the University of Chicago in 1927. Three 
mounds were excavated and yielded several undecorated grit-tempered pot- 
sherds, one arrowpoint, one celt, a few flint chips, fragments of charcoal, 
and three badly disintegrated skeletons. 

The Huber Village site, located at Blue Island, was excavated in 1929 
by the University of Chicago. The site consists of a deposit of black soil, 
ashes, and charcoal in which are scattered artifacts, flint chips, stones, and 
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numerous animal bones. The depth of the deposit varied greatly from place 
to place but was deepest at the fire-pits where it extended down three feet 
from the surface. Several burials found by workmen were destroyed before 
the archaeologists were called in; these were said to have been in an extend- 
ed position and a celt was found with one of them as well as some fragments 
of pottery and a fragment of leather. Three more burials were found 
grouped close together and apparently in an extended position; with one of 
these burials a musical rasp of bone was found. Over fourteen hundred 
potsherds were found but no complete vessels. All of the sherds are shell- 
tempered except several which are grit-tempered. The ware is light buff 
to gray and is composed of fine clay and fragments of shell. The vessels 
represented by the sherds are bowls, vases, and olla-like containers. Most 
of the sherds indicate that the vessels had flaring rims; the rims are un- 
decorated except on the superior surface which is usually marked by a 
series of indentations of various kinds. Some of the rim-sherds have loop 
handles which are either plain or decorated by vertical grooves. The bodies 
of the vessels are decorated with long incised lines which are slightly 
diagonal from the vertical and vary from fine to broad incised lines. A 
great variety of bone work is present in the Huber material but awls are 
most numerous; other bone artifacts are flat needles with an eye at one 
end, split beaver teeth, deer horn arrowpoints, beamers of the “draw-knife” 
type, small cylinders of deer horn, and cut fragments of bone. The so- 
called musical rasp found with one of the burials is made of an animal bone 
and is about twelve inches long, one inch wide, and a quarter of an inch 
thick; along one side is a series of twenty-three transverse grooves about 
one eighth of an inch in depth. The stone work includes arrowpoints, flint 
scrapers, flint knives, one grooved axe, one celt, one grooved club-head, one 
crude sandstone pipe, a variety of hammerstones, and several large mortars. 
Only one side-notched arrowpoint occurs; all the rest are small triangular 
points. Spoons made of Unio shell are present as well as several fragments 
of a marine shell. One object of copper about ten inches long and about 
one eighth of an inch in diameter was found. 

In summary, there are apparently several different cultures represented 
in the Chicago area. That of the Huber site is very similar to the Middle- 
Level of the Fisher site near Joliet which has been classed with the Fort 
Ancient culture. The Bowmanville village site material on the one hand 
shows relationship to the Lake Michigan culture of Wisconsin and on the 
other resembles the Illinois variant of the Hopewell culture. Finally there 
remain the post-European culture of the Forest Home Mound, which as 
yet has not been correlated, and the culture represented by the Coghill 
Mound group which cannot be determined due to the lack of diagnostic 
material. , 
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THE ARCHAEOLOGY OF WILL COUNTY 
BY 
FRED EGGAN 
University of Chicago, Chicago. 
ABSTRACT 


Will county, in northeastern Illinois, may be placed by reference to its 
county seat, Joliet. Our knowledge of the archaeology of Will county is 
confined largely to the western portion, where the Desplaines, DuPage, 
and Kankakee rivers unite to form the Illinois. In this limited area we 
find one of the most important group of archaeological sites in Illinois. 

Our knowledge of this area is due almost entirely to the efforts of Mr. 
George Langford, supplemented by the work of the University of Chicago 
archaeological survey. This survey has revealed approximately thirty 
mounds and about twenty-five camp or village sites. ExcaVation of three 
sites has yielded results which are significant in determining a relative 
chronology for northern Illinois. This paper is concerned primarily with a 
brief analysis of these three sites in terms of their interrelations with one 
another, both cultural and chronological, plus some indication of their cul- 
tural affiliations. 

At the Kankakee River refuse site, located on the north bank of nt 
Kankakee River a short distance above its junction with the Desplaines, i 
Mr. Langford found surface indications of three “cultures” which were » 
distinguishable in regard to content and geographical distribution: (1) A 
“culture” characterized by large notched or stemmed projectile points and 
4 grit-tempered pottery; not localized on this site but widespread in region. 
(2) A “culture” characterized by small triangular projectile points ac- 
companied by both shell- and grit-tempered potsherds, the latter predomin- 
ating; sharply localized on this site. (3) A “culture” represented by a 
small mound containing disintegrated burials associated with shell-tem- 
pered pottery having a characteristic “trailed” decoration. The significance 
of this site did not become clear until the investigation of the Fisher site 
by Mr. Langford. 

The Fisher site’, on the south bank of Desplaines River about a mile 
above the Illinois, consists of two large mounds and several smaller ones, 
surrounded by about fifty “saucer-like” depressions containing fire-hearths, 
camp refuse, and storage pits. About six hundred skeletons have been 
removed from this site. The significance of the site, however, does not lie 
in its size but in the information which it furnishes in regard to culture- 
complexes and chronology. While several important problems are as yet 
unsolved, it is clear that there are three levels of occupancy in the two 
larger mounds as indicated by mound stratification, physical type, mode Ph 
of burial, and associated artifacts. These three levels may be summarized ' 
as follows: 

(1) The lower level contained dolicocephalic flexed burials occurring +a 
deep in the underlying glacial gravel and accompanied by practically no ; 
artifacts. These burials seem to represent a rather ancient period since 
all signs of intrusion have disappeared. 








1G. leogeee: “The Kankakee River Refuse Heap”, Amer. Anth., N. S., V. 21, 
1919, pp. 287-91. 
- oo’ Langford: “The Fisher Mound Group, Amer. Anth., N. S. V. 29, 1927, pp. 
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(2) The middle level is represented by two zones which are associated 
with the mounds proper. The lower zone is characterized by brachy- 
cephalic, extended burials accompanied by shell-tempered pottery having a 
characteristic “trailed” decoration. This pottery is also found in the sur- 
rounding pits associated with antler harpoon heads, worked antler tips, and 
a few crude flints. The upper zone contained extended brachycephalic 
skelletons associated with grit-tempered pottery with a barklike decoration, 
a rich bone culture, stone celts, triangular projectile points, and a few 
copper celts, beads, and flat ear-disks. 

(3) The upper level contained brachycephalic burials partially flexed 
on their sides, stemmed or notched projectile points, long stone celts, un- 
decorated grit-tempered pottery, and a few small shell-tempered pots with 
knobbed shoulders. One or two child burials in this level contained post- 
European artifacts. 

On the basis of cultural similarity, the materials found in the smaller 
mounds and depressions (house-pits) may be allocated to the above levels. 
Likewise it is possible to correlate the material found at the Kankakee 
River refuse site with these levels, the first mentioned “culture” belonging 
to Fisher’s upper level and the second and third “cultures” with the upper 
and lower zones, respectively, of the middle level at Fisher’s. 

The Adler site’® consists of a group of eight low mounds extending 
along the right bank of Desplaines River a short distance below Joliet. In 
these mounds were found rectangular burial pits containing extended 
burials and secondary bundle-burials with a wide range of head forms. The 
associated artifacts consisted of a “Hopewell” type of pottery, a platform 
pipe of Ohio pipestone, pointed bone awls, a bone covered with sheet mica, 
a turtle carapace, a few bone tubes, and some notched projectile points. A 
few burials showed signs of red ochre. Intrusive into one mound, over the 
central chamber, were three extended burials associated with a shell- 
tempered pot. Intrusive into another mound was an extended burial with 
a brass buckle of European manufacture. 

The primary Adler “culture”, which shows certain affinities with Hope- 
well and Adena, is not represented at the Fisher site but the intrusive 
burials may be duplicated in the middle and upper levels, respectively. From 
a cultural standpoint there is at present no basis for placing the Adler 
“culture” in reference to the lower level at Fisher’s. On the basis of 
physical type and mode of burial, however, it is likely that the Fisher lower 
level burials are the older. 

On the basis of these sites it is possible to offer a relative chronology 
for the “cultures” of this region which attaches to the historic period and 
extends to a rather early period (Table 1). It is important that this out- 
line should be filled in and its wider affiliations determined. Certain of 
these wider affiliations are suggested on the accompanying chart. 

Although this report has merely summarized the available material, 
much of which is still in manuscript, it has perhaps shown the importance 
of stratified sites in correlating cultures chronologically. It is fortunate 
for Illinois archaeology that these sites have been excavated so as to yield 
this information. 


* Based on unpublished material on the excavation of the Adler mounds by G. 


Langford and the University of Chicago Archaeological Survey. 









IPs 


96 Transactions of the Illinois State Academy of Science 


CULTURAL SEQUENCE IN FULTON COUNTY 


BY 
THORNE DEUEL 
University of Chicago, Chicago 


ABSTRACT 


Two seasons (1930 and 1931) of archaeological exploration by the De- 
partment of Anthropology, University of Chicago, of aboriginal sites in 
Fulton County, Illinois, has resulted in the delineation of a number of com- 
ponents (unit of culture found at a pure site) belonging to one or the other 
of two basic cultures, the Woodland and the Mississippi. 

“Cultural stratification” or superposition of these components indicated 
in several cases a relative chronology. 

One of the “stratified” sites, a mound (F°77) near Liverpool on the 
Illinois River proved to have Hopewell-like traits and artifacts. It was 
built on an older cemetery in the “black sand” containing burials and 
a few artifacts. Both cultures are Woodland but the physical type and 
culture of the cemetery seem more ancient than those of the group building 
the mound. Here, then, we have the Hopewell-like phase overlying and later 
than that of the Black Sand component. 

A village site (Fv49) on the Chester Whitnah farms yielded evidence 
of cultural superposition. A Hopewell-like component, much like that 
found at Liverpool, was found beneath shell-tempered sherds, and artifacts 
similar to those found in the Dickson site (F°34) near Lewistown and con- 
sidered to belong to the Middle Mississipppi phase. This site indicated the 
priority of the Hopewell-like phase to the Middle Mississippi. 

A third site, a mound (F°14) on the Joy Morton estates, gave evidence 
that at different times three cultural groups had used a prominent point 
of a ridge as a cemetery. The earliest occupation was called the F°11 
component because a nearby site, in which numerous flexed burials in red 
ochre were found, together with caches of implements and ornaments, gave 
a fuller definition of characteristic traits. Above the burials of the F°11 
component lay other flexed skeletons, probably much later in time, that 
were seldom accompanied by cultural objects and were known as the F°7 
component from another mound of the same chain where only this simple 
complex of traits occurs. The latest burials in the tumulus, of the same 
culture and physical type as those found in the Dickson site (F¢°34), were 
inhumed at various depths, occasionally disturbing burials of the two earlier 
types. The sequence derived from F°14 is: earliest, the F°11 component 
(Red Ochre Phase of Woodland), next the F°7 component (Woodland), 
and latest the F°14 component of Middle Mississippi. 

The Fouts village site (Fv664) contained fifteen or more house pits 
which yielded the remains of rectangular houses, shell-tempered sherds, 
and artifacts belonging to the Middle Mississippi (probably identical with 
the Dickson component). 

Near Maples Mills on the Robert Gooden farm occurs the Gooden com- 
ponent (Woodland), characterized by thin grit-tempered pottery with 
corded or stroke-decorated designs and raised rims, and flexed burials oc- 
casionally accompanied with a pot or a small number of projectile points. 


1 Yellowish sand containing a considerable amount of organic material. 
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To summarize: No stratigraphic evidence was encountered in the case 
of the Gooden component but it appears to be more recent than most of the 
others mentioned, on account of the excellent state of preservation of the . 
bones and indications from more distant sites of a similar nature. The 

Black Sand component was found in association with the Hopewell-like 

phase only, but seems to be one of the oldest found, judging by physical 

type and evidence from other sites in Illinois and elsewhere. Based on 

stratigraphy and other evidence, the relative sequence of cultural elements 

in Fulton County seems to be, putting the oldest lowest in the table: 


43 nee ® 


Component Basie Culture a. 
Gooden ’ Woodland a 
Dickson (Middle Phase) Mississippi 
F°7 Woodland 
Hopewell-like Woodland 
F°11 (Red Ochre Phase) Woodland 
Black Sand Woodland mk 


ARCHAEOLOGICAL REMAINS IN ADAMS COUNTY, 
ILLINOIS 


BY 
JAMES B. GRIFFIN 





University of Chicago, Chicago 
ABSTRACT ¥ | 


This discussion of Adams county is limited almost entirely to the in- 

vestigations conducted by the Department of Anthropology of the Univer- 

sity of Chicago during the summers of 1928 and 1929. The University’s 

survey of the county included the mapping of aboriginal sites, a study of 

the collections made by local amateurs, and excavations of three mounds. iy 
The survey revealed about 300 mounds, the most common type being 

the conical or dome shaped, although rectangular pyramidal, and flat-topped 

conical types are also represented. At Indian Mound Park, three mounds 

had been constructed on a terrace or platform. Generally the mounds 

occur in groups on or near the edge of bluffs overlooking the river, flood- 

plain or stream bed, or on high ground between creeks. The group of seven 

dome-shaped mounds, mentioned by Thomas as “Indian Grave Prairie”, is 

located in the American Bottoms in close proximity to a particularly valu- 

able village site. The type of pottery from this village site seems to be 

Illinois variant of Hopewell. 


The local collections include material belonging to several cultures. 
Three-quarter grooved axes, discoidal stones, leaf-shaped blades, stemmed, 
notched, and triangular points, celts, bell-shaped and cylindrical pestles, 
stone spheroides, and plummet stones are all common. Hematite celts, stone i 
pendants, catlinite pipes, stone adzes, elbow pipes and bone beads are less ‘ 
common. Not enough excavation has been done to allow these cultures to aK 
be accurately separated and identified. “ 

The three mounds excavated were the Lemmon mound, located 16 miles : 
north of Quincy; the Dick mound on the south side of Quincy; and the ie 
Parker Heights mound on the north side of Quincy. 4 

The Lemmon mound yielded twenty-two burials, the majority of which 
were flexed. Twelve burials were associated with stone slabs. The arti- 
facts found were a flint scraper, a flint ball or core, and a number of broken 
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pots. These pottery vessels resemble in their grit tempering, shape, and 
decoration those found at the Dick mound, described below, and those 
vessels found at the Tampico mound in Fulton County. They also bear a 
distinct resemblance to those described by Fowke as occurring in south- 
eastern and central Missouri. The burials in the Dick mound were also 
flexed and in some cases associated with stone slabs. Most of the pottery 
found in this mound was associated with the burials. 

The Parker Heights mound, the largest of a group of thirteen, was 
constructed from the loess deposits which overlay the limestone rock of the 
eastern Mississippi bluffs. The mound was 80 feet in diameter and 11 feet 
high. The skeletal material which was uncovered varied greatly in the 
state of preservation, which was apparently unrelated to position in the 
mound or to the age of the individual. In all, 69 skeletons were uncovered. 
Of those whose age and sex could be identified, six were infants, 16 were 
children, and 36 were adults; there were 10 males and 4 females. It was 
not possible to determine the position in all of the burials but in those so 
identified practically all were flexed. The orientation of the bodies was not 
uniform but varied throughout the mound. The position of the body had no 
correlation with age, sex, or height above the floor. Only one body had been 
buried below the original ground surface. Sixteen of the burials were less 
than one foot above the floor, four were one to two feet, eight were from 
two to three feet, twelve from three to four feet and twelve from four to 
five feet. There were no burials higher than six feet above the floor. All 
of them were inclusive in the mound. 

Limestone slabs were found associated with one-third of the burials. 
There were a few definite sepulchres, some burials had slabs laid over the 
top to form a series of arches, while others presented a hit-and-miss ar- 
rangement of the stones. There was no connection between the use of stone 
with the presence of artifacts, or with the sex, age, position of the body, or 
height above the floor. 

One of the most interesting features of the mound was the great 
central fireplace which was first noticed at the 30-foot line and extended 
20 feet east and west and 15 feet north and south. The fired area was 17 
to 21 inches thick. Limestone slabs had been placed on the original ground 
surface and covered with a layer of earth. This was then lined with slabs 
and an enormous fire built in the center. The various soils used in the con- 
struction of the fireplace and to smother the fire resulted in various colors 
appearing in the baked earth. There were no evidences of cremation. The 
burials had been grouped around the fireplace and none were found in the 
earth immediately over it. 

Artifacts in the mound were few. The few sherds consisted, except in 
one case, of shell-tempered material. Other artifacts were eight small 
notched arrow-points, two larger projectile points and one flint knife, two 
small pierced shell beads and a shell necklace of nine pieces, and two elbow 
pipes with round bowls, one having two thin incised lines around the top 
of the bowl. There were few animal remains in the mound but two dog 
skeletons were found not associated with human burials. 

It is difficult to say at present what the eventual cultural connections 
will prove to be, but there seems to be sufficient indications in the type of 
pottery, type of burials, and the physical type to link these excavated 
mounds in Adams County with the finds made in Missouri by Fowke and 
with one of the cultures identified by Webb in Kentucky which he also 
believes to be related to Fowkes’ Missouri culture. 
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MOUND EXCAVATION IN JERSEY COUNTY 
THE ISRINGHAUSEN MOUND GROUP, ROSEDALE 
TOWNSHIP 


BY 


P. F. TITTERINGTON 
St. Louis, Missouri 


In February, 1931, Mr. John Isringhausen found two very fine, white 
stone grooved plumb bobs on a ridge on his farm one mile east of Nutwood, 
Illinois. A survey showed the ridge to be “Y” shaped, the branches lying 
almost due north and south and the stem northeast. Three mounds had 
been exposed on the south end of the west branch of the ridge. The long 
axis of mound number one lies east and west. Immediately behind it are 
numbers two and three, the long axes of which lie northeast to southwest. 

On the east branch of the ridge are nine mounds. Number four, whose 
long axis is northeast-southwest, is considerably larger but lower than the 
others, due probably to its having been under cultivation for a long time. 
The long axes of the other eight mounds lie north and south. 

Mound number one is 67% feet long, 30 feet wide, and 4 feet high. Mound 
number twelve is about the same size, and the others except number four 
are smaller. They are approximately 35-50 feet long, 20-25 feet wide, and 
4-6 feet high. 

An old camp site occurs between the branches of the ridge and at the 
base of the west ridge where there is a fairly large spring. Numerous 
arrow heads, several axes, a flint pick, and two discoidals are known to 
have come from this area. 

The ridges are composed of a‘clayey and sandy soil which facilitates 
very good drainage. The mounds are made of the same type of soil and 
number one shows no lens formations, the base being quite difficult to 
locate. 

Mound number one was chosen as the site of excavation. A total of 
eight and a half working days has been spent and the mound is now about 
five-eighths completed. 

Twenty-one skeletons have been located, exposed, and photographed. 
In two small areas disturbed by former excavations, there have been at 
least twelve skeletons as indicated by the skull count. In the north side 
of the east end of the mound were three baby skeletons in such a poor 
state of preservation that only their location could be noted. Only one 
compound burial, consisting of two skeletons, has been found. Most of the 
burials have been at or near the base but four have been found a foot or 
less below the top of the mound. 

Of the twenty-one skeletons, fourteen were definitely flexed, four were 
incomplete but were no doubt of the flexed type, and three were extended. 
In all but one of the fourteen flexed burials, there was a marked flexion of 
the legs upon the thighs and in three there was also a marked flexion of 
the thighs upon the abdomen. The positions of the arms were more varied, 
the most extreme flexion being with one hand lying over the corresponding 
shoulder giving the impression that the hand was grasping the clavicle 
(found in three). Most commonly one arm lay along the side or was par- 
tially flexed with the hand over the pelvis or abdomen and the other arm 
was flexed to such an extent that the hand was on the opposite side of the 
body or up near the opposite shoulder or in the region of the mandible. 
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All but two of the burials were on the back; one was on the right side 
and the other on the abdomen favoring the left side. Two of the extended 
burials had the arms along the sides with the hands at the sides of the 
pelvis and the other had the hands over the pelvis. 

Two of the burials had apparently been disturbed by later burials. The 
pelvis and lower limbs of number four were found scattered in the soil 
immediately above number three. The right ribs and arm of burial 
number nine, a child of ten or eleven years, had been piled at the right side 
of the head, the space created being occupied by the lower limbs of number 
ten, a child of about eighteen months. 

Two burials had extra bones interred with them. Burial number 
seven had several leg bones and an innominate over the flexed lower limbs 
and several fragmentary arm bones over the chest. The compound burial 
had an extra skull between and below the two skulls of the burial and 
several leg bones, a humerus, and a scapula over the flexed lower limbs. 
There were also two tibiae and a fibula at the top of the skull of number 
seventeen. 

Burial number five showed evidences of bone disease and fractures. 
There was an extensive periostitis of both tibiae and fibulae with some 
anterior bowing of the left tibia. The etiology of the condition has not 
been determined. There was a healed oblique fracture through the deltoid 
insertion of the left humerus in which the position was exceptionally good, 
and there was an old transverse fracture through the middle of the left 
clavicle in which union was complete with some increase in the curve of 
the bone. 

Not many artifacts have been discovered. With burial number three 
were 250 shell beads (one of the Gulf Coast snails?) in four loops around 
the neck. Burial number ten had five shell disc beads at the front of the 
neck and burial number sixteen had six small disc beads under the man- 
dible. The two white plumb bobs were found on the surface at the south- 
east end of the mound, and just before this area was excavated a large, 
unfinished, granite plumb bob and a circular shell pendent were also picked 
up on the surface. During the excavation of the disturbed area in this end 
of the mound, a finished grooved hematite plumb bob, an unfinished hematite 
plumb bob, and a broken arrowhead were found but they were not associ- 
ated with any of the burials. The point of a bone awl was found with 
burial number twelve. 

In the extreme west end of the mound, two badly broken pots of cord- 
imprinted ware with rather pointed bases were found in the sod. The 
larger pot is seven and a half inches high, of moderate thickness and grit- 
tempered. The smaller pot which is five inches high and quite thick, con- 
tains a very small amount of grit tempering and several large pieces of 
rock, one of which shows on both the outer and inner surfaces. These pots 
were found approximately five feet apart and were not associated with 
any burial. Between them in the sod were scattered a large number of 
charred bones. No other pottery, not even a sherd, has been found. 

Fifty-two feet east of the west end of the mound and north of and at 
right angles to the long axis, a soil profile was made. Near the long axis 
the soil was darker in color and less compact, indicating disturbance. 
Numerous bones were scattered all through it. Just outside of the dis- 
turbed area burial number nineteen was found, and still further out burials 
numbers twenty and twenty-one. 

The work in this group has not progressed sufficiently to warrant the 
drawing of any conclusions. It is hoped that the excavation of this mound 
and one on the east ridge can be completed within the next year, when it 
may be possible to make some comparisons. 
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SOME PROBLEMS OF RECENT CAHOKIA 
ARCHAEOLOGY 
BY 
A. R. KELLY 
University of Illinois, Urbana 


During January and February of 1930 and the summer season of 1931, 
field parties of the University of Illinois carried out archaeological excava- 
tions on the site of the Powell mound in the Cahokia area, located on the 
truck farm of William and Frederick Powell, on Route 11, Fairmount, a 
suburb of East St. Louis. In 1930, Mr. Thorn Deuel of Chicago and Dr. 
W. C. McKern of Wisconsin co-operated in studying the large Powell 
mound; in 1931, a smaller mound about 25-30 yards south of the large 
Powell mound was carefully excavated with Mr. Gene M. Stirling in charge 
of local explorations. 

The investigation of both mounds revealed important data and the 
interpretation of the results of our investigations show that the evidence 
of the two mounds dovetails and, taken as a whole, gives us our first strati- 
graphic or chronological evidence in Cahokia, and helps to some extent to 
fit the so-called Cahokia complex of cultures into the prehistoric sequence 
tentatively established in Fulton County, Illinois. 


Notes and photographs taken on the profile through the long axis of the 
large Powell mound by Dr. L. E. Workman of the State Geological Survey 
during the course of mound removal by steam shovel in 1930, indicate that 
the mound was constructed in two stages, and consisted of a top layer of 
mound earth about 18-20 feet in height, brought to an apex in a hogback 
ridge running along the greater axis of the mound, and an underlying 
original mound core which was approximately 27 feet high. The older 
mound was of the rectangular, flat-topped variety familiar in the Cahokia 
area. No burials or burial furniture were found in the basal mound struc- 
ture, and the potsherds and artifacts contained therein were evidently 
chance inclusions made while the mound-builders were obtaining the baskets 
of mound-earth from adjacent camp and village sites. 


Later a second mound was built over the original flat-topped structure, 
but first the mound builders made two unique burial plots on the surface 
of the basal mound. The first of these burial plots was destroyed by steam 
shovel; the second was hand trowelled by a member of the University staff 
and adequate notes were taken. The long bones and skulls of several 
secondary interments had been placed between alternating sheaths of cedar 
bark with a blanket of shells covering the bones. A thin corn husk or 
grass matting had covered the whole burial plot, approximately 18-20 feet 
in diameter. Two wooden spools covered with sheet copper, interpreted as 
ear pendants, fell from the burial level during excavation. The spools and 
the small marine shells have definite associations with Florida and the 
southeastern Atlantic region. 


Other burials found on the slopes of the mound were without burial 
furniture. No material of cultural significance was found in the upper 20 
feet of the Powell mound. 

Excavations made in February, 1931, provided information as to the 
structure of the seven feet of mound material left at the base of the large 
mound destroyed by steam shovel. Beneath the mound were extensive 
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village site remains, potsherds, stone and bone artifacts, and kitchen refuse. 
The pottery in the underlying camp-site was of the same or related type as 
that accidentally included in the earth used in mound construction. 

The excavation of the second and smaller mound on the Powell farm 
yielded data pertinent to the explanation of features in the large mound. 
Below the second Powell mound, were found evidences of a second village 
site culture entirely different from that found under the large Powell 
mound. The outstanding feature of the village site under the second mound 
was an extensive system of pit structures, 30 to 40 feet in diameter, vary- 
ing in depth from 4 to 9 feet, and extending at least 100 feet from north to 
south. Our reconstruction of the site from transit readings shows an area 
some 40 by 50 feet (the east-west diameter will be shown to be longer on 
further excavation) surrounded on the north, east, and south by a con- 
tinuous pit structure. There is a definite suggestion here of large sub- 
terranean house structures surrounding three sides of a central court. 
Present data do not inform us as to how far the court extends to the west 
or whether it is enclosed by pit structures on that side. 

The bottom portions of these subterranean “pits had been filled by 
storm water or river silting, with the occurrence of ash and charcoal at 
different levels in the pits, as well as charred floor matting, to indicate oc- 
cupation at different levels or floors. Finally, after the abandonment of 
the village site and complete filling of the pits by sand and refuse or wind- 
blown materials, the mound, rectangular in shape, and probably relatively 
low and flat-topped in structure, had been constructed after careful prepar- 
ation and smoothing of the ground which had accumulated over the old 
village site. 

Burials were found only outside the mound, either just at feather edge 
or on the slopes after soil creep from the mound had started. Pottery and 
artifacts found with the burials are different and belong to a later culture 
than those found in the bottoms of the pit structures. The pits occur under 
the mound, running out to the west and north. They do not extend very 
far to the north, however, for the field party in 1930 found under the large 
mound pottery characteristic of the village site outside the pit-structures. 
Moreover, they found no evidence of the presence of such large pits under 
the large mound. For a square mile or more in the Fairmount region to 
the south of the Collinsville Bluffs and extending to the west into the built- 
over sections of East St. Louis, along both banks of the former course of 
Cahokia Creek, is found a huge village site. To this extensive surface 
culture is attributed the pottery and flint industry found associated with 
burials outside of and definitely more recent than the sub-mound village 
site culture on the Powell site. We have called the culture of the pit struc- 
tures the “pure village site” culture, because the mound built over the 
village site has served to mantle and isolate the early village from inter- 
polation of pottery and artifacts belonging to succeeding cultural develop- 
ments. 

The culture found outside the mound is more recent though definitely pre- 
historic, and is distinguished by several traits of material culture not found 
in the “pure village site” culture of the large pit structures. Outstanding 
is the occurrence with the burials, made intrusive into the top of the pits 
outside the second Powell mound, of a soft-textured, gray and black shell- 
tempered ware, often modelled on the rim in the form of animal heads, the 
head and tail of the duck being highly conventionalized and stylized in a 
characteristic manner. Also, there has been found with intrusive burials 
around the second Powell mound, at McCary’s farm a quarter of a mile east 
of Powell’s, and underneath the first Powell mound, but never in the pit 
structures, another characteristic pottery form—a flat-bottomed beaker pot 
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with conventionalized spout on the rim and a small pottery plug inserted in 
the side near the top of the beaker as a handle. This pot has been dubbed 
the “bean pot” by members of the field party. It has a wide distribution all 
over the surrounding area. Formerly, the pots themselves had not been 
found, but many of the pot handles had broken out entire and had aroused 
considerable speculation among collectors when picked up at many places on 
the village site south of the Collinsville Bluffs. 

Both the “bean pot” and the duck-effigy bowls occur in the burial 
furniture in the famous Don Dixon mound at Lewiston. They have been 
found likewise in a mound explored by Charles Harris in Schuyler County, 
a location between Cahokia and Lewistown. Other features of pottery design 
and manufacture, hitherto regarded as “Cahokia” are distributed in the 
same way. 

Historically, we must continue to call the whole Mississippi Bottoms 
in the region of St. Louis the Cahokia region. But recent investigations 
imply that we should hesitate to denominate a particular culture in the 
area as “Cahokia culture.” The pottery of the “pure village site” at 
Powell’s has a markedly higher percentage of superior ware, from the point 
of view of manufacture and design. As far away as the site of the Aztalan 
terraced mounds, a Wisconsin counterpart of Monk’s Mound in the Cahokia 
region, Dr. W. C. McKern and Dr. S. A. Barrett find numerous parallels 
to both the “pure village site” culture and the “Bean pot-effigy bowl” 
culture, morphological pottery traits of both cultures occurring in about 
equal strength according to a recent analysis by Dr. W. C. McKern. As 
between Lewiston and Cahokia, a common conclusion has been reached in 
regard to the chronological position of the “Bean pot-duck effigy” culture; 
it is tentatively regarded in both places as the most recent cultural phase. 


SOUTHERN ILLINOIS AS A FOCUS FOR PRIMITIVE 
PEOPLE BECAUSE OF GEOGRAPHIC FACTORS 


BY 


FLEMIN W. Cox 
Southern Illinois State Teachers College, Carbondale, Illinois 


It is a well known fact of history that a country under primitive con- 
ditions may be traversed most easily by following its water courses. The 
concentration of streams upon the borders of southern Illinois is extraord- 
inary. If the Indians used these waters, southern Illinois must have cor- 
responded to a junction point of many railroads. The mighty Mississippi 
flows past southern Illinois on the west. On such a splendid route of com- 
munication, northern tribes could have descended the river and southern 
tribes ascended it. Along the eastern and southeastern boundaries of 
Illinois, flow the Ohio and its tributary, the Wabash, both large rivers and 
also excellent routes for the travel of the Indians. Where the Ohio joins 
the Mississippi at Cairo, is found the chief point of water concentration of 
central United States. The mouths of the Cumberland and Tennessee are 
only a short distance away, and, though farther away, but still at the 
border of southern Illinois, is the Missouri bringing its tribute of water 
from another direction. Thus these streams coming from very distant 
regions could have brought into contact very distant tribes. 

An unusual feature of the Cumberland is its great bend to the south. 
Rising in eastern Kentucky, close to the eastern border of the Cumberland 
plateau, its source is near the only break in the escarpment of the great 
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plateau highland, Cumberland Gap. From its beginning in eastern Ken- 
tucky, it swings far to the south into Tennessee, and then turns north to 
join the Ohio at the border of southern Illinois. The Tennessee is a longer 
and larger river; it has more distant sources and bends even farther south 
than does the Cumberland. Its sources are beyond the eastern border of 
the plateau region, in the Great Appalachian Valley and Ridge province, 
and even the Blue Ridge barrier beyond. Its great bend carries it into 
northern Alabama before it, too, turns north to enter the Ohio a few miles 
from the mouth of the Cumberland. Not only from near the sources of 
these two rivers could tribes have come to southern Illinois, but southern 
tribes from the territory touched by the great southern bends might also 
have been led hither. 

The Ohio and its tributaries bring their water from a divide that 
swings in a vast arc from the mountains of North Carolina to northern 
Indiana. Among its southern branches, the Kentucky has its source near 
that of the Cumberland, not far from Cumberland Gap. The Great Kana- 
wha and its tributary, the New, have a source near the eastern border of 
the Blue Ridge barrier, and provide a path from western North Carolina 
through this barrier, across the valleys and ridges of the great lowland 
between the Blue Ridge and the Allegheny plateau, and also across the 
roughest portion of the plateau to the Ohio. This route through the rugged 
mountain country of the plateau is scarcely a navigable one for the com- 
merce of the white man, but it did provide a way for the Indian and his 
canoe. That this route was a favorable one is proved by the fact that 
the white man found it convenient to use its upper portion. Settlers that 
traveled southwest through the Great Valley turned eastward, ascended 
the New river to its source and then crossed the divide to reach the east- 
ward flowing Yadkin or Catawha, which leads to good lands in western 
North Carolina. And settlers from these same lands in western North 
Carolina who were moved by the impulse to go west traveled the same 
route through the Blue Ridge to the Great Valley from which place a 
number of routes invited them. 

The historic importance of the Ohio with the wide spread of the two 
streams which form it, the Allegheny and the Monongahela, as a highway 
for the white man across the barrier of the Allegheny plateau, is well 
known. It is reasonable to believe that the Indian found it as convenient 
to use. Northern tributaries of the Ohio, the Muskingum, the Scioto, the 
Miami, and the Wabash are reached from the Great Lakes region by easy 
portages which were used extensively by French explorers guided by 
Indians who were familiar with them. 


From the north, the Mississippi and its tributaries, the Illinois and the 
Wisconsin, also furnished routes from the Great Lakes region toward 
southern Illinois, and the Missouri led from more distant regions. As the 
white man followed the last named river to reach the great western and 
northwestern plains, and even the distant Rocky mountains, it is reasonable 
to suppose that the Indians also followed it in their migrations. 


The lower Mississippi borders the states of Arkansas, Tennessee, Ken- 
tucky, Mississippi and Louisiana, and restless tribes from these southern 
regions might have reached southern Illinois without much difficulty. 

Thus the rivers that bring their waters to southern Illinois, invited the 
tribes not only along their courses and from their distant sources to travel 
to southern Illinois, but they beckoned across easy divides and thus exerted 
an influence over more distant regions. They set the stage for a mingling 
of Indian cultures. It is the task of the anthropologists to examine the 
evidence of the region to see whether this has happened or not. 
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The climate of southern Illinois is favorable for Indian life. The varia- 
tions caused by the frequent passage of cyclones and anticyclones must 
have been stimulating to the Indian as they are to the white man. In winter, 
there were cold spells, but their duration is not long. The summers furnish 
a long growing season, from six to seven months, which gives ample time 
for the maturing of Indian corn. A rainfall of from 40 to 42 inches is 
favorable for corn and forest growth. 

The topography is also favorable for Indian life. A long range of hill 
land from 15 to 20 miles wide extends across the state from east to west. 
South of this, is a lowland of about the same width and still farther south 
is a shorter and lower belt of hills which occupy the extreme southern end 
of the state. Between the hills of Illinois and the Ozarks of Missouri, the 
Mississippi flows in a flood-plain from 5 to 10 miles wide. This flood-plain, 
which is chiefly on the Illinois side, is a good site for Indian villages which 
could be located near the bluffs of the hill land and close to a creek or ox- 
bow lake of the flood-plain. Such an arrangement would permit the canoes 
being brought to the very edge of the village site. Small streams cutting 
down through the wall of the bluffs give easy access to the upland. The 
hills and uplands were good hunting grounds. Many deep valleys with cliff- 
like walls provided cave-like recesses, good for rock shelters. The crests of 
the hills near the village sites made good burial places and excellent lookout 
points, while the narrow, winding valleys were admirable places for defense 
in inter-tribal warfare. Throughout the hills of southern Illinois are many 
caverns that could have been used for shelter, storage, and burial places. 

Originally a splendid forest, favorable for Indian life, covered southern 
Illinois. It could have been used for shelter, shelter material, and for fuel. 
Out of it could have come material for their weapons, their canoes, and 
their dug-outs. The forest was also an admirable hunting ground for there 
is evidence that it abounded in bears, wild turkeys, squirrels, deer, raccoons, 
buffaloes, and wild pigeons. The streams and lakes of the flood-plains gave 
them fish and wild geese and ducks. Even today, the Mississippi is a 
favorite route for the wild geese and ducks during their spring and fall 
migrations, and hunters still come from many miles around during the 
shooting season. 

Southern Illinois has some minerals that were useful to the Indians. 
There are three places where admirable flint for stone weapons could be 
secured. A short distance southwest of Cobden there is a deposit of kaolin 
that would have been suitable for pottery. It has been worked rather ex- 
tensively in recent years by the white man. 

As a summary, it may be stated that the geographical environment of 
southern Illinois was favorable for Indian life. Fhere were minerals that 
Indians were accustomed to use, a forest friendly to his manner of life, 
and a topography suited to his way of living. The climate was stimulating 
and the water highways were concentrated to an unusual degree upon the 
borders of the territory. 
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ALLEGED SIOUIAN SITES OF SOUTHERN ILLINOIS 
BY 
Bruce W. MERWIN 


Southern Illinois State Normal University, Carbondale, Illinois 


ABSTRACT 


In all of the early accounts of the settlement of Southern Illinois little 
mention of Siouian settlement is to be found. Consequently, many of the 
modern historians have assumed that the Sioux did not inhabit and in- 
fluence the settlement of Illinois. In brief, this paper mentions some of 
the evidence of the Siouian occupancy. These evidences are traditional, 
historical, and archaeological. Local tradition indicates that some Siouian 
group occupied villages near DeSoto, Elkville, Horse Shoe Lake, and Mc- 
Clure. Some of the older inhabitants tell of the return of the Osage or 
Omaha Indians to what they term their former homes. Some of the early 
records indicate that Marquette visited an Omaha village somewhere near 
Clear Creek. Another source indicates a Jesuit missionary found a Quapaw 
village near Olmstead on the Ohio River. 

In the forty-first annual report of the Bureau of American Ethnology, 
Mr. Myer traces a probable migration of the Siouian people through Ten- 
nessee and shows that a number of sites in Southern Illinois resemble very 
closely what he considers to be Siouian villages. His statements are 
strengthened by the close resemblance of his “Gordon people” to the Madi- 
sonville, Ohio, representatives of the Fort Ancient culture, which John R. 
Swanton has shown to be Siouian. From Thomas, Bushnell, and from 
Alvord’s “Settlement History of Illinois”, we learn that the Quapaw are 
known to have fortified their towns with earthworks and to have built 
mounds for various purposes, one type of mound peculiar to them has been 
found on the Ohio just east of the mouth of the Wabash and scattered 
through the southern part of Illinois are many graves and burial mounds 
similar to those used by the tribe in historic times. The peculiar feature 
of the mound architecture referred to seems to be the truncated, conical 
mound built in conjunction with a lower, more extensive, flat-topped mound, 
usually rectangular but frequently irregular and sometimes even pear- 
shaped or circular. At the Linn site, fifteen miles southwest of Anna in 
Union County, is found a fortified village enclosing several mounds in- 
cluding one of this description. A similar mound is found near Lake 
Milligan at the southernmost point of the state. At the Kincaid mounds, 
about twenty miles east of Metropolis, is a large village including several 
very large mounds, one of which has this same characteristic. 

The main effort of this paper is to describe the Linn site and to show 
that many other remains in the form of earth-works, rock shelters, and 
rock-carvings may also be ascribed to the Siouian Indians, and to indicate 
that other sites may well be of Siouian origin. However, it is not the 
purpose of this article to claim that over half of the earlier remains may 
be definitely ascribed to the Sioux, as there is considerable evidence to 
show that the later Illinois Indians, the Shawnee, the Delaware, and the 
Cherokee, have all left evidences of their sojourns in this territory. 
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A PRELIMINARY SURVEY 
OF THE ARCHAEOLOGY OF THE WABASH VALLEY 


BY 
VERNE KINIETZ 
University of Illinois, Urbana, Illinois 

In the summer of 1930, the University of Illinois, through the depart- 
ment of the Illinois Archaeological Explorations and with additional funds 
from the Smithsonian Institution, began a preliminary survey of the 
archaeological remains of the Illinois side of the Wabash valley. Dr. F. M. 
Vreeland of De Pauw University conducted the survey. He was assisted 
throughout the summer by F. M. Williams and for a short time by the 
writer. 

The aim of the project was to make a rapid reconnaisance of the archae- 
ological remains of the region with a view to future excavation and for a 
groundwork for a complete survey to be made later. 

In thirteen counties the survey located 710 mounds, 71 camp or village 
sites and 39 collections. Many of the mounds had been demolished either 
by vandals or by cultivation of the fields in which they were located. Not 
accounted for in this total are 19 doubtful areas that were reputed to be 
mounds by local tradition, a few of which may be mounds but whose ex- 
teriors are so changed that only excavation will reveal what they are. 

These thirteen counties were in two tiers, one fronting on Wabash 
River and the other the next line of counties to the west and through most 
of which flows Little Wabash River, a tributary of the Wabash. The 
larger portion of the mounds was found in the first tier of counties, 
usually on the ridge or line of hills which marks the boundary of the river 
flood-plain. 

The Chenoweth group in Clark County, composed of sixty-two mounds, 
was the largest and most impressive. It is possible that the group was 
larger at one time, as the whole group is under cultivation. A small group 
of only ten mounds is located in the Dogtown hills near the town of Dog- 
town in White County, overlooking Wabash River half a mile away. Three 
of the group have been plowed over but are otherwise untouched. Two of 
the group are in a cemetery and have been opened in digging graves for 
recent burials. It is from these that we learn what we may expect to find 
in the others. Although no scientific observer was present, Dr. Sibley of 
Carmi obtained from one of the men who dug the grave some pipes and 
some sheets of mica with which the grave was lined. The other five 
mounds are in a wooded patch across the road and are untouched except 
for some small holes, dug by vandals, that damaged nothing more than the 
symmetry of the mound. One is seldom so fortunate as to see small mounds 
like these with their original contours. 

Lawrence County is the location of a group of twenty-six mounds with 
a well-defined village site. All of the mounds are small and have either 
been plowed over considerably or have been tampered with by pothunters, 
who have left no record of what the mounds contained. Seven of the group 
are arranged in a horse-shoe formation on a bluff overlooking a stream. 

Another noteworthy group of forty-four mounds and a village site was 
found on a ridge overlooking Embarrass River in Jasper County. The 
ridge is approximately a mile long and from a quarter to a third of a 
mile wide. 

Conclusions as to the contents of the mounds cannot be made as the 
survey was solely exploratory, but there can be no question of the wealth 
of archaeological material in the region. 
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PAPERS IN BOTANY 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


All thirteen papers on the Botany Section program were presented in 
the section meeting, and twelve are published herein. 

The following article was withdrawn from publication: 

“Preliminary Pollen Statistics for Two Michigan Bogs,” by Paul K. 
Houdek. 

The average attendance at the meeting was fifty-eight; the maximum, 
sixty-seven. 

Dr. H. S. Pepoon, Lake View High School, Chicago, was elected chair- 
man for 1932-1933 and Dr. E. L. Stover of Charleston was named as 
alternate. 


(Signed) CHARLES A. SHULL, Chairman. 
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STRUCTURAL AND METABOLIC AFTER-EFFECTS OF “a 
SOAKING SEEDS OF PHASEOLUS* : 

BY ee 

W. M. BAILEY =f 


Southern Illinois State Teachers College, Carbondale, Illinois 


The purpose of this investigation was to determine the effects of soak- a 
ing the seeds on the germination and on the number of mature plants pro- re 
duced, weight of plants and rate of growth, stem and leaf structure, 
percentage of water and dry matter in the plants, relative abundance of 
various carbohydrates and nitrogen compounds, rate of respiration and 
catalase activity. 

Early Valentine beans (Phaseolus vulgaris) were used. The seeds, 
after being sterilized, were soaked in sterilized distilled water, with aeration 
except in the study of the effects of soaking on catalase activity. The 
periods of soaking varied from 8 hours to 9 days. The seeds were planted 
in the greenhouse. The plants were harvested when they had reached the 
blooming stage. 

The result are shown in the following tables: 


TABLE I 


Influence of Seed Treatment on Germination (Appearance of Seedlings at Surface of ae 
Soil), Number of Mature Plants Produced, Average Weight, and Number of ae 4 
Days Required to Reach Maturity 






































Rercent-| No. of |Percent-| Average | Days to 
Period of No. of | No. ger- | age ger- | mature age j|weight of} reach 
treatment seeds | minated|mination| plants |matured] plants |maturity Ri 
(gm.) . Re 
Untreated... 100 95 95.00| 91 91.00} 26.26| 37 
8 hours....... 120 97 80 .83 84 70.00 24.50 38 ie 
3 Ce 120 76 63 .33 71 59.17 22.88 38 i 
ORE k's: 140 46 32.86 31 22.14 17 .48 43 P 
2, ee 140 7 5.00 3 2.14 | 16.67 48 3 
9 days.....:-. 140 1 0.71 1 0.71 14.50 46 4 
— : 
TABLE II 











Influence of Seed Treatment on Stem Structure a 

a — «] 
Seed Av. thickness Av. thickness Ratio of phloem 4 

treatment of phloem of xylem to xylem Mg 

AL SO es EER AERA UE ae SPE AORN oe See nue Ree ete Shoes? “ 
Untreated..... Mere ae ke 0.474 mm. 0.168 uh 


§ days in HO.............} 0.11550 0.452 0.255 "” 
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TABLE III 
Percentage of Dry Matter and Moisture 








Percentage 
Seed treatment 








Dry matter| Moisture 


Untreated. YAS uta s ehewipie® 16.61 83 .39 
DO IOs fe ese se coy 19.05 80 .95 

















TABLE IV 


Carbohydrates Expressed as Percentages of Weights of the Carbohydrates Found in 
Plants from Untreated Seeds; Basis of Equal Weights of Wet and Dry 
Matter of Samples 








Weight Basis 





Powel Total Hemicel- |Total Car- 
ment Glucose Sucrose Sugars Starch luloses |bohydrates 





Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry 


None... .| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 
5 days in 
H20.. . 





148 | 129 | 111 | 94] 129 | 111 | 243 | 223 | 110} 93 | 151 | 131 






































TABLE V 


Total Nitrogen, Organic Nitrogen, Amino-Acid Nitrogen, and Proteins Expressed as 
Percentages of Weights of These Found in Plants from Untreated Seeds; 
Basis of Equal Weights of Wet and Dry Matter of Samples 








Weight Basis 





otal Organic Amino-Acid 
Seed Treatment Nitrogen Nitrogen Nitrogen | Proteins 











None....... 100 100 100 100 100 100 


ig 100 100 
5 days in H,0.. 87 76 87 76 80 70 


93 81 











Wet Dry Wet Dry Wet Dry | Wet Dry 
ae 
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Weight of Respiratory Carbon Dioxide Given off Per 100 GM. 
of Dry Matter in 10 Hours 








Seed Treatment 




















Untreated | 3 Days in HO 
Grams of COz...... 1.191 1.568 
TABLE VII 


Volume of Oxygen Liberated by Catalase Action and Percentage 
of Oxygen on Basis of That Liberated by Untreated Seeds; 
Seeds Soaked with Aeration; Volumes Corrected to 

0° C. and 760 MM. Pressure; 10-Minute Runs 











0.2GM. | 1.0GM. | 1.0GM. Per- 
Seed Air-dry Air-dry Dry centage 
Treatment | Material | Material Matter Oxygen 
(CC.) (CC.) (CC.) 
Untreated... 19.97 99 .85 113 .04 100 .00 
2daysin HO} 19.04 95 .20 108 .02 95 .56 
5daysin H,O} 22.49 112.45 129 .47 114.53 
! 

















TaBLe VIII 


Volume of Oxygen Liberdted by Catalase Action and Percentage 
Oxygen on Basis of That Liberated by Untreated Seeds; 
Seeds Soaked without Aeration; Volumes Corrected to 
0° C. and 760 MM. Pressure; 10-Minute Runs 











0.2GM. | 1.0GM. | 1.00GM. Per- 
Seed Air-Dry | Air-Dry Dry centage 
Treatment | Material | Material Matter Oxygen 
(CC.) (CC.) (CC.) 
Untreated... 23 .02 115.10 125.89 | 100.00 
2daysinH,O} 20.32 101 .60 111.87 | 88.86 
Sdaysin HO} 19.27 96 .35 106.43 | 84.54 











































es eh nin Gaaiaoeans 
Miia, een Sen TO = 


pig ee tend 


eee 


eek tba eae eal ee 


pe he eine 


feat ae ee oe 


Se orth ey eet 





112 Transactions of the Illinois State Academy of Science 


From the data it will be seen that soaking the seeds of dwarf bean in 
distilled water with aeration resulted in a progressive decrease in the rate 
of germination, in a further reduction in the number of mature plants 
produced, in a progressive decrease in the growth and weight of the plants 
produced, and in an increase in the time required for the plants to reach 
maturity. 

In the stems there was a greater average thickness of phloem and a 
higher ratio of the phloem to the xylem in the plants from the soaked seeds. 
There was also a modification of leaf structure, the leaf blades of plants 
from treated seeds generally being thinner and more compact in structure 
than those of plants from untreated seeds. 

In the plants from soaked seeds there was a marked relative increase 
in reducing sugars, starch, and total carbohydrates, also an increase in 
solid matter, and a relative decrease in total nitrogen, organic nitrogen, 
amino-acid nitrogen, and proteins, in comparison with the plants from 
untreated seeds. 

Soaking the seeds before sprouting resulted in an increase in the rate 
of the production of respiratory carbon dioxide. The seeds sprouted after 
previous soaking contained 63.9 per cent of water, while those sprouted 
without previous soaking contained 53.7 per cent of water. 

Soaking the seeds without aeration resulted in a regular decrease in 
catalase activity. Soaking with aeration resulted at first in a small de- 
crease in catalase activity, but this was soon followed by a considerable 
increase. This modification of the result is doubtless due to the fact that 
the seeds when soaked with aeration passed through the early stages of 
germination, with a consequent increase in catalase activity. 


THE CLASSIFICATION OF CONIFERALES 
BY 
J. T. BUCHHOLZ 
University of Illinois, Urbana, Illinois 
ABSTRACT 


Several botanists have proposed raising the subfamilies of conifers to 
the rank of families, which seems to be more and more justified as their 
morphology becomes better known. In suggesting such a revision the 
writer would wish to retain the time-honored grouping of the conifers into 
the two groups formerly called the families: Pinaceae and Taxaceae. 
Since these two names have been retained as more restricted family names 
by Pilger’ in his new classification, the writer proposes these two groups 
with the rank of subérders: Phanarostrobilares and Aphanostrobilares. 

Phanerostrobilares are characterized by well developed and usually 
conspicuous seed cones. In addition to this the plants are mostly monoe- 
cious and the cones are nearly all woody; they are fleshy only among mem- 
bers of the genus Juniperus. 

Aphanostrobilares have, for the most part, small or poorly developed 
cones, or the cones are reduced to only a few scales and usually the cone 
or the ovule is fleshy. Most species of this group are dioecious. 

We would also propose the division of some of Pilger’s seven families 
still further, thus increasing the number of families to ten. On embryo- 
logical grounds as well as on the basis of recognized taxonomic differences 


*Published in more compiete form in the Botanical Gazette, Vol. XCIV, No. 4: 
688-713. June, 1933. 


1 Pilger, R., 1926, in Engler & Prantl. Natiirl. Pflanzenfam. 13: 163-166. 
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the family Sciadopitaceae should be separated from the Taxodiaceae of 
Pilger (= Taxodineae of Eichler), as was proposed many years ago by 
Arnoldi’ and more recently by Hayata’. 

Lawson’s morphological investigations of Microcachrys and of Phero- 
sphaera* ° have made it reasonably certain that these two genera have little 
in common and very little which would justify their inclusion with Podo- 
carpaceae. Microcachrys and Saxegothaea may be grouped together into a 
family: Saxegotheaceae and the genus Pherosphaera into another family 
by itself: Pherosphaeraceae. With these changes the ten families may be 
arranged as follows: 


A. PHANEROSTROBILARES 
I. Pinaceae—including Pinus, Cedrus, Pseudolarix, Larix, Keteleeria, 
Tsuga, Abies, Picea and Pseudotsuga. 
II. Araucariaceae—including Araucaria and Agathis. 
III. Sciadopitaceae—including one genus; Sciadopitys, 
IV. Taxodiaceae—including Cunninghamia, Taiwania, Athrotaxis, 
Sequoia, Taxodium, Glyptostrobus and Cryptomeria. 
V. Cupressaceae 
a Cupressoideae—including Cupressus, Chamaecyparis, Libo- 
cedrus, Biota and possibly some of the following: 
Thujopsis, Fokienia, Fitzroya, and Diselma. 
b. Callitroideae—including Widdringtonia, Actinostrobus, Call- 
itris and possibly Tetraclinis. 
c. Thujoideae—including Thuja and possibly some mentioned in 
(a) above. 
d. Juniperoideae—including Juniperus and Arceuthos. 
B. APHANOSTROBILARES 
VI. Saxegothaeaceae—including Saxegothaea and Microcachrys. 
VII. Prodocarpaceae—including Podocarpus, Dacrydium, Acmopyle 
and Phyllocladus. 
VIII. Pherosphaeraceae—including only one genus; Pherosphaera. 
IX. Cephalotaxaceae—including Amentotaxus and Gephalotaxus. 
X. Texaceae—including Austrotaxus, Taxus and Torreya. 
Elsewhere the writer is presenting a more complete discussion of this 
classification together with a summary of some of the embryological as 
well as taxonomic characters which justify the separation of the conifers 
into these ten families. 


Soc. Imp. Nat. Moscow for 1901 1-476. See 47 

3 Hayata, B. 1931. Bot. hy (Toky yo). 45: 568. 

* Lawson, A. A., 1923. Life- ~ahatoey of Microe achrys tetragona (Hook.). Proc. 
Linn. Soc. N. 8S. W. 48: 177-193. 
$—_— , 1923. Life-histoy of VPherosphaera. Proce. Linn. Soc. N. 8S. W. 48: 
499-516. ; 
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SOME OBSERVATIONS ON THE FUNCTION 
OF CORN TILLERS 


BY 
D. O. CARTER and GEORGE H. DUNGAN 


University of Illinois, Urbana, Illinois 


This investigation was undertaken to determine the effect of tiller- 
growth on the development of the main stalk of the corn plant, to determine 
the effect of tiller-removal on the growth of the main stalk, and to get 


some evidence as to whether or not translocation of food materials takes 
place between the tiller and the main stalk. 


YIELDING ABILITY OF TILLERED PLANTS COMPARED TO THOSE NOT TILLERED 


In order to determine the comparative yield of grain from tiller-bear- 
ing and non-tiller-bearing stalks under field conditions, a number of ears 
were harvested from both kinds of stalks growing in single-plant hills. 
The ears from stalks with tillers attached weighed more, by an average of 
35 grams, or 14.5 percent, than those from non-tiller-bearing stalks. This 


difference was accompanied by a comparatively low probable error and by 
odds greater than 9999 to 1. 


ELONGATION OF PLANTS WITH AND WITHOUT TILLERS 


There was no important difference between tillered plants and non- 
tillered plants in the rate of elongation at any time during the growing 
period. When the tillers were removed, however, the plant elongated more 
rapidly than did those plants to which the tillers were attached. This in- 
crease in growth rate may have been caused to some extent by wound stimu- 
lation, but it is‘ believed that most of it was due to the main stalk using 


in its own development materials which would have otherwise been trans- 
located to the tillers. 


EFFECT OF REMOVING BLADES FROM THE MAIN STALK 


In the defoliation studies, pairs of plants as nearly the same size 
as could be chosen were selected, one having a vigorous tiller and the other 
without a tiller. The blades were then removed from the main stalk of 
both plants by clipping as close to the stalk as possible with a pair of 
shears. The blades on the tiller were undisturbed. 

It was found that the stage of plant development at the time the 
defoliation was made influenced the results greatly. Tillers attached to 
stalks defoliated a week before tasseling did not grow as rapidly as those 
attached to non-defoliated main stalks. This is believed to be due to the 
fact that after the main stalks were defoliated they drew upon the tillers 
for a part of their support. On the other hand, tillers attached to main 
stalks defoliated after tasseling grew much more rapidly than tillers 
attached to non-defoliated stalks. Complete defoliation at this stage of 
growth resulted in the death of the main stalk. 


Main stalks which were defoliated after fertilization were greatly 
benefited by the attached tiller. The increase in grain yield of the tiller- 
bearing main stalk was over 100 per cent with high odds that the differ- 
ence was not due to chance. When defoliation of the main stalk was made 
earlier, the benefit of the tiller was not so marked. Defoliation made 
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when the corn was coming into tassel was followed by no grain formation 
on either the tillered or non-tillered main stalk. Defoliation made a week 
before tasseling resulted in about 50 per cent more grain being produced on 
the main stalk attached to a tiller than on a defoliated main stalk having 
no tiller, but the odds were not high enough to indicate significance. In 
most cases when the tiller did not increase the yield of the main stalk, 
it produced a larger than average-sized ear itself. These results are in 
complete harmony with those obtained in some earlier experiments.’ 


FURTHER EVIDENCE THAT TRANSLOCATION OccURS FROM TILLER 
To MAIN STALK 


The above evidence indicates that there is a translocation of food 
materials from the tiller to the main stalk. In order to secure further 
evidence, a determination of the sugar content of the tiller and main stalk 
was made. Samples of the stalk were collected when the grain was in 
the early blister stage and again at the roasting ear stage. Eight-inch 
lengths of stalk, about 24 inches from the base of the plant, were taken 
from both main stalks and tillers in the early morning. Presumably the 
quantity of sugar in stalks and tillers would be low at this time. Similar 
sections of tillers from which the supporting main stalk had been removed 
the previous evening were taken. 

These tillers were not producing ears, and presumably the sugar con- 
tent would be high, as there was no main stalk to which the sugar might 
have been translocated during the night. The dried material was ground 
until it passed through an 80-mesh sieve. Sugars were extracted by use 
of 90 per cent alcohol, the solution clarified, and the quantity of sugar 
determined by the Shaeffer-Hartman’ iodometric titration method. 

There was only a slight difference in the sugar content of the main 
stalk and the tiller, although usually the tiller contained slightly less 
sugar than did the main stalk. The quantity of total sugar in the tiller 
from which the main stalk had been severed the evening before, was 
greater in both instances than it was in the tillers which were attached 
to the main stalk during the night. This difference, although small, indi- 
cates that sugar in the tiller is translocated to the main stalk during the 
night. 

CONCLUSIONS 

From the data secured, it appears clear that the tiller on a corn plant 
can and does contribute to the development of the main stalk, under such 
extreme conditions as complete or partial defoliation. The slight excess 
in total sugar content of tillers from which translocation was not per- 
mitted to occur also suggests that tillers contribute to the main stalk 
through supplying carbohydrates. The higher grain-yielding ability of 
plants with tillers over non-tillering plants indicates that tillers may be 
responsible for this greater producing power. 

That the influence of the tiller is beneficial is further suggested by the 
fact that the removal of the main stalk during the latter half of the 
vegetative period results in an accelerated growth of the tiller. 

1 Dungan, George H., An indication that corn tillers may nourish the main stalk 
under some conditions. Jour. Amer. Soc. Agron. 23 :662-670. 1931. 


Shaeffer, P. A.. and Hartman, A. F. The iodometric determination of copper 
and its use in sugar analysis. Jour. Bio. Chem. 45:349-390. 1920. 
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THE SMALL FRUIT VARIETY QUESTION IN ILLINOIS 


BY 
A. S. CoLBy 


University of Illinois, Urbana, Illinois 


There is an increasing interest in small fruit culture in Illinois from 
the standpoint of the commercial grower, the home gardener, and the plant 
breeder. During the past few years, Illinois-grown red raspberries and 
strawberries have been commercially profitable where attention was given 
their culture. Many home owners are turning to the small fruits as a 
source of healthful and appetizing food easily and quickly provided on a 
small piece of ground, but hesitate to plant, not being familiar with the 
varieties best likely to succeed. 

Although small fruits are rich in varieties (during the past century 
nearly 2,000 strawberries having been named and introduced, with a cor- 
responding large number of the other small fruits), many have been short- 
lived because they were either unproductive or unable to stand the environ- 
mental conditions. 


Although small fruit breeding offers a fertile field for the plant 
breeder in developing better varieties, much of the most careful work has 
been done since 1900, most horticulturists being content to take the best 
that they found in the wild and propagate from it. Notable exceptions 
in Illinois horticulture include the late Reverend J. R. Reasoner, who will 
always be honored as the originator of the Dunlap and Burrill straw- 
berries, and the late E. A. Riehl, whose Eclipse and Delicious grapes are 
recognized as having high quality. 

Projects are now well under way by the U. S. Department of Agri- 
culture, State Experiment Stations, nurserymen, and private individuals 
looking toward the improvement of old, and the origin of new varieties 
of gooseberries, raspberries, strawberries, grapes, and other small fruits. 
Worth while new varieties bear more and better fruits. The plants have 
greater vigor and more resistance to disease and to unfavorable weather 
conditions. 


Among the projects in pomology at the Illinois Experiment Station, 
mention should be made of those which have to do with gooseberry and 
raspberry breeding and the testing of the old and new small fruit varieties 
in the trade. In the small fruit breeding work a search is being made for a 
gooseberry which bears larger and better fruits on canes comparatively 
free from spines and with foliage more resistant to leaf diseases. More 
than 30 varieties of American and European gooseberries have been selfed 
and crossed at blossoming time in the variety plantation at the Station. 
Plants are being grown from the seed secured and detailed studies are 
being made of their horticultural and botanical characters. Some of the 
best individuals are being back crossed with the parents. This work was 
begun in 1924 and at this time over 4,000 seedlings are under test, includ- 
ing several hundred of the second and third generation. A number of 
promising individuals have been found among the thousands of plants 
now coming into bearing. Columbus x Carrie and Poorman x Transparent 
progenies are very promising as to fruit and plant characteristics. Glenn- 
dale and Carrie, among others, when selfed, gave a number of seedlings 
with better plant or fruit characteristics than the parents. 
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Raspberry breeding work was begun at the Station in 1922. There 
are now growing more than 7,000 individuals including second and third 
generation selfs and crosses. Search is being made for more hardy, disease 
resistant, and productive raspberry varieties and considerable material 
is also available for study of the inheritance of characters. 

Striking differences are being found in hardiness, vigor, and anthrac- 
nose resistance of the seedlings, as well as in the size, quality, and amount 
of fruit borne on individual bushes. In many cases where selfing was 
done, some of the resistant seedlings were superior to the parents in fruit 
or cane characters or both. Very promising selfed seedlings of Quillen, 
Cumberland, Plum Farmer, Honey Sweet, Gregg, Black Pearl and Munger 
have been found. In combinations among the blackcaps, some outstanding 
individuals have resulted, especially in the Honey Sweet-Plum Farmer 
and Munger-Honey Sweet crosses. Plum Farmer-Honey Sweet progeny 
do not rank so high as the reciprocal, although a few individuals were 
worth keeping. Occasional hybrid purples resulting from crosses made 
between blackcaps and reds are very promising, including several Quillen- 
Latham and Quillen-June. These striking diversities shown between 
varieties and seedlings are thought to be good evidence of physiological 
individuality, which is inherited. Further tests are under way to determine 
the value of the potential new varieties. 

A number of small fruit varieties, most of them available for general 
planting, have been tested for a period of years at the Station and may 
be recommended. In one group may be listed those probably chance seed- 
lings whose value was appreciated by some interested plant lover and 
sent out to the trade through nurserymen. This list includes the Plum 
Farmer, Cumberland, and Quillen black raspberries, the Royal Purple 
raspberry, the Eldorado blackberry, and the White Grape current. Plum 
Farmer and Cumberland are now losing in popularity because of suscepti- 
bility to anthracnose, requiring careful spraying for its control. 

The second group of varieties has resulted from the efforts of plant 
breeders interested in originating new varieties for a particular purpose. 
Some of the outstanding introductions in this group found adapted to 
Illinois conditions are the Dunlap, Burrill, Howard 17 (Premier) and 
Aroma strawberries; the Wilder current; the Poorman gooseberry; and 
the Agawam (red), Concord (black), Niagara (green), and Brighton (red) 
grapes. The Premier strawberry is rapidly supplanting other varieties 
because of its productiveness. It is a better shipper but not so high in 
quality as Dunlap or Burrill. Agawam and Niagara are doubtfully hardy 
in northern Illinois. Poorman is rather slow in coming into full bearing 
and is not so productive as some older sorts but the fruit is large and of 
high quality. 

A considerable number of small fruit seedlings from other experiment 
stations, some of which have been named recently, are being tested at the 
Illinois Station to determine their merit in this state. It is too soon to 
judge the value of the most recently obtained material. Some of the 
varieties in this group which have demonstrated fitness for Illinois planting 
include the following grape varieties which originated at the New York 
(Geneva) Station, arranged in order of their ripening season: Ontario 
and Portland (green), Sheridan (black), and Urbana (red). Of these 
grapes, Portland bids fair to supersede other early green varieties and 
Sheridan promises to be more popular than Concord, due to their pro- 
ductiveness and the size and quality of their fruit. 

In the raspberry varietal list, two reds from the Minnesota Station, 
the Latham and the Chief are rapidly becoming the most popular in this 
section of the country. They are superior in productiveness to Cuthbert 
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and King, older standard sorts. The ripening season of Chief begins 
about a week before that of Latham. The Ulster, a new red seedling from 
the Geneva Station, is very promising. 

Among the new strawberries, the Blakemore, Bellmar, and Redheart 
varieties, early to midseason, originated by the U. S. Department of Agri- 
culture and now available from cooperating nurserymen, promise to super- 
sede some of the older varieties for home and market. The plants are 
vigorous and productive. Blakemore is recommended for canning and 
preserving. Bellmar and Redheart rank high in dessert quality. 


AN EVALUATION OF BUD SPORTS IN THE APPLE 


BY 
M. J. DORSEY 


University of Illinois, Urbana, Illinois 


In vegetative propagation as encountered in horticulture, a biological 
process like cell division is put to a severe test. A clone—or variety—is 
usually defined as a group of individuals derived by asexual cell division 
from a single ancestral zygote. According to this definition, the cells 
which go to make up all of the plants of a variety are descended by somatic 
division from the original zygote from which came the seedling constitut- 
ing the original plant of the variety. How many cells in a thousand acres 
of Concord grapes or Elberta peaches? 


The outstanding feature of a variety planting is the great uniformity 
with which the process of cell division is carried forward, yet departures 
from the normal process do occur. Although they are relatively few, 
nevertheless more might be expected in view of the almost numberless 
times the chromosomes of the original zygote must be built up by growth 
processes and fractionated again in cell division. The constancy of this 
process so often repeated determines or underlies the uniformity of a 
variety. 


It is those variations having a genetic basis in which we are particu- 
larly interested. In growth or cell descent as encountered in the fruit 
clones, at division each chromosome and each gene of the male and female 
complement must be equationally divided if the variety is to be held true 
to type. The different allelomorphs may be made up of two dominant or 
two recessive factors or a dominant and a recessive factor. A horticultural 
character such as color or size may be the expression of a large number 
of factors regardless of the number of chromosomes on which they may be 
carried. There is a background and a mechanism, then for adding to or 
subtracting from the original genetic combination of the parent zygote. 
It would seem that in somatic division whether the double, triple or any 
other chromosome multiple be present, a number of factor changes are 
possible. The mutation process in clones is probably similar to non-dis- 
junction as in the heterotypic division in that it is possible for a single 
factor or more, or a single chromosome or more, to be affected. 


As bud sports are so likely to be found by practical men, the more 
obvious types of departure from the normal would be expected to be ob- 
served most frequently. Characters such as deepened color, russeting, cut 
leaves, thornless branches, early or late ripening, quality changes, and 
giant fruit forms have been of fairly frequent mention. There is no 
reason why a large number of characters in addition to these should not be 
affected by somatic mutations. A more critical study of our fruit clones 
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will undoubtedly show this to be the case so that both the desirable and 
the undesirable bud sports of far-reaching consequence may be expected 
to occur. 

Nor is this the end! If a bud sport possessing commercial value 
arises from a clone, why not in a bud sport which has, in turn, become the 
starting point or parent stock of a new clone? This has actually happened 
in some of the color sports and may be expected to occur in other characters 
as well. 

Bud sports in the apple: In “The Apples of New York,” Beach 
mentions Collamer as originating as a sport from Twenty Ounce. This 
variety was propagated as early as 1900. The Gano and Black Ben Davis 
are looked upon by some as bud sports of Ben Davis, but there is consider- 
able doubt as to whether this is the case. While there was some activity 
in the twenty-year period or so following 1900 in selecting superior strains 
in the different fruits, one of the next dark-colored types reported as a 
bud sport from a known apple variety was the Red Duchess. The next 
“big sport” to occur was Starking from Delicious about 1920 or 1921. The 
following list, based in part upon a statement kindly furnished by Mr. 
J. T. Bregger, of the Washington Experiment Station’ will illustrate the 
activity and interest in red color sports in the apple within the last 
decade or so. 

The varieties are arranged in the order of the number of color sports 
so far reported and is admittedly incomplete. 


Delicious 50 McIntosh 7 Ben Davis 2 
Winesap 29 Spitzenberg 5 St. Lawrence 2 
Rome 18 Baldwin 4 Chenango 2 
Spy 11 Jonathan 4 Rambo 2 
Stayman 9 Twenty Ounce 4 Winter Banana 1 
Duchess 9 Willow 3 Westfield 1 
Fameuse 8 Red Astrachan 3 Wealthy 1 
Gravenstein 8 King 2 Summer Queen 1 
Stark 7 


In addition to these, russet sports have been found in Golden Delicious 
and Grimes; giant sports in Jonathan and Rambo; and a “long hanging” 
or late maturing sport in Jonathan. The summary might be extended, 
but the data presented are sufficient to show the present trend in this 
direction. 

Naturally, this movement brings up problems. The technique of test- 
ing bud sports needs study. The new types will have to be tested, compared, 
and the inferior ones eliminated. In some of these sports more has been 
accomplished to increase the level of color in the crop as a whole than 
can be brought about by the combined result of cultural practices. Care 
must be taken, however, not to expect too much in this direction. It should 
not be assumed, in selecting a bud sport on the basis of color, that other 
characteristics such as vigor or yield have not also been affected by muta- 
tion. On the whole, considering the immense background of inferior types 
from controlled crosses, bud sports of various types promise to be a 
fruitful method of improving clones. The grower—especially with tree 
fruits—is confronted with a practical problem in keeping the producing 
units up to date with thoroughly tested offerings from this direction. The 
whole should, therefore, be given careful genetic analysis, as well as an 
appraisal from the horticultural standpoint. 


1 Personal correspondence, February 6, 1932. 
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THE PERCENTAGE AND PERSISTENCE OF POLYEM- 
BRYONY IN CERTAIN CITRUS FRUITS 


BY 
MARGARET M. ESSER 
Rosary College, River Forest, Illinois 


ABSTRACT 


Previous workers have reported polyembryony in a number of fern 
and seed plants. Polyembryony in citrus fruits was studied by Strasburger 
(1878), Webber (1900), Osawa (1912), Ensign (1919), and Frost (1926). 
In this investigation polyembryony was studied in four species, namely: 
Citrus senensis, C. nobilis delicosa, C. grandis, and C. limonia. One 
hundred seeds of each species were germinated to determine the number 
in which supernumerary embryos were initiated, and one hundred seeds 
were planted to determine the number in which polyembryony persisted 
after the seedlings were well established in soil. The species which showed 
the highest percentage polyembryony was C. senensis in which there was 
92 per cent; C. nobilis delicosa showed 84 per cent; C. grandis, 69 per 
cent; and C. limonia, 29 per cent. Although C. limonia has the lowest 
percentage polyembryony, some of the seeds which showed it contained the 
highest number of embryos. (One lemon seed contained seven supernum- 
erary embryos.) While the number of seedlings which show persistent 
polyembryony is less than the number which initiate them in each species, 
the proportionate number is consistent with the number initiated. No 
seedling in any case was observed which showed more than one persistent 
supernumerary plant. 


ECOLOGY OF ASCOMYCETES OF THE CHICAGO REGION 


BY 
V. O. GRAHAM 
Chicago, Illinois 


ABSTRACT 


In so diversified an area as the Chicago region where widely varying 
physical factors are operating, much of ecological interest may be found. 
It is doubtful whether fungi play a major role in the dynamic changes 
which constantly oécur, yet the slight soil changes caused by fungi may be 
of great importance in opening the way for other forces to operate. Fairy 
rings of the commercial mushroom (Pasolliota campestris) often circum- 
scribe a brown grassy area in a field of very green grass, especially on golf 
courses. It is also true that leaf mold in the forest is often bound together 
by a network of mycelium, the enzymatic action of which is rapidly trans- 
forming such vegetable compounds into others of simpler chemical compo- 
sition. In turn this new material penetrates more readily into the soil and 
forms a food medium for multitudinous species of soil organisms. 

The occurrence of Pezizaceae, Morchellaceae, and Helvellaceae is of 
considerable interest from the standpoint of time. In general vernal fungi 
are small species, but the species of Peziza, Morchella, and Gyromitra, all 
of which are vernal, are as large as the autumnal species which belong 
to the genus Helvella. 
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In the spring the soil is relatively cold even in open fields and open 
areas in the forest, and much colder in the more shaded, leaf covered soil of 
the deeper parts of the forest. The blanket of leaves in the depth of the 
forest prevents an early rise in temperature. Here fungi are absent but 
fungi may be looked for in open areas where the leaf covering is thin or 
absent. This leaf covered habitat, which is too cold for fungi during 
spring, is densely populated with autumnal species, for the leaves retain 
the heat and moisture, both of which are necessary for the development 
of fungi. 

Among the vernal species of fungi may be listed the following for 
the Chicago region: On the ground in open woods during May in the 
Indiana Dunes State Park may be found: Peziza sylvestris Boud., P. 
badia Pers., P. acetabulum L., P. onotica Pers., and P. aurantia Pers. On 
partly buried sticks, or on very moist logs in the Glenview forest preserve 
may be found during April, Peziza coccinea Jacq.; in the same habitat 
during June, P. floccosa Schw., and P. occidentalis Schw. Peziza rutilans 
Fr. is found among mosses in woods of hydrarch succession (elm to beech) 
April 30. P. domiciliana Corde. occurs on soil in basements. P. venosa 
Pers. occurs on the ground under beech trees both at Smith and at Chester- 
ton, Indiana, during early May. It is reported by Seaver as occurring from 
New York to Ohio. P. repanda Pers. may occur on decayed logs in beech 
woods, on soil in greenhouses, or on soil in rich woods. 

In bogs on decaying logs occurs Patella scutellata (L) Morgan, and 
on the ground Patella umbrorum (Fr) Seaver during May. 

Peziza vesiculosa Bull. is our most common dung-inhabiting cup fungus. 
P. violacea Pers. occurs on burned over ground in the dunes during May. 

About May first Gyromitra esculenta Fr. occurs on the ground in 
pine woods. About the same time on flood-plains and in moist woods 
adjacent to swamps occurs G. brunnea Underw. Both were found near 
the east end of the Indiana Dunes State park. 

Morchella is well represented in this region; M. crassipes Pers. has 
been found under Hawthorn trees in the Deer grove forest preserve. In 
grassy places M. esculenta Pers. and M. deliciosa Fr. occur during May. 
M. conica Pers. and M. hybrida (Sow) Pers. occur in open woods in the 
dunes state park. M. angusticeps Pk. grows in the pine woods of the same 
locality. All belong to the month of May. Verpa conica Mull. appears 
occasionally in May along the swamp edge of the park. During autumn 
and occasionally in early spring in the poorly drained, moist flat woods at 
Thornton may be found Helvella atra Oed., and H. cripa may be found in 
September in the pines of the state park. 

Other ascomycetes are closely related to a very special habitat. Cordi- 
ceps herculea developes within a large white larva producing death of its 
insect host at which time it erects a monument-like fructification from the 
body of its dead host. 

Growing on wood are a number of species including Xylaria poly- 
morpha and Xylaria corniformis, Hypoxylon rubiginosum Fr., Daldinia 
concentrica Bolt., and Bulgaria inquinans Fr. Geoglossum glutinosum 
Pers. occurs occasionally on buried wood in the rich woods of the Dunes 
State Park, and Leotia lubrica Pers. of the same locality grows on moss 
near swamps during August. 

; SUMMARY 

Ascomycetes are predominately vernal. Vernal fungi prefer open 
habitats with but little leaf cover whereas the abundant autumn fungi 
occur in deeply shaded, humus covered areas. Although autumnal fungi 
are at least one hundred times as abundant as vernal fungi, but few 
ascomycetes are present. 
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THE PHYSIOGRAPHIC AND HORTICULTURAL ECOLOGY 
OF THE BEVERLY (BLUE ISLAND) RIDGE 


BY 
ELDRED E. GREEN 


Chicago, Illinois 


One of the prominent features of the Chicago lake plain is the moraine 
situated about thirteen miles south-southwest of the mouth of the Chicago 
River. During the last glacial period this moraine was an island in Lake 
Chicago. The name Blue Island, which was applied to it by early settlers, 
was doubtless due to its island-like appearance and not to its geological 
history. 

When a settlement grew up on the moraine the name of the region 
was applied to it as a matter of course. Later, political subdivisions 
occurred and the moraine came to contain the towns of Blue Island, Morgan 
Park, and Beverly Hills. The latter two are now included in the corporate 
limits of Chicago and are known collectively as the Ridge, Beverly Ridge, 
or Beverly Hills district. Inasmuch as the Beverly Ridge district is closely 
confined to the actual moraine, and as it includes over two-thirds of the 
total length of the hill development, it seems better to substitute the term 
Beverly Ridge at the present time for that of the now less descriptive one of 
Blue Island. 

The Beverly Ridge includes the actual moraine, the sand dunes par- 
tially covering it on the western slope, and the immediately adjacent lake 
plain on the east. These three physiographic features give three different 


soils within a short distance and so should show the effect of the soil upon 
the vegetation. 


The Beverly Ridge was a forested area at the time of the settlement 
of Illinois. The forest extended over all of the soil types with no differ- 
ences. It is a typical oak-hickory mesophytic forest as described for this 
region by Dr. Cowles’, Miss Schmoll *, Mr. DeForest’, and others. This 
forest association is either a pre-climax or climax stage. The trees do 
not give any clue to a succeeding association but the undergrowth contains 
some species that occur in the beech-maple climax forest. Otherwise the 
forest contains those species usually found in the oak-hickory association. 
The presence of these smaller species usually found in mesophytic forests 
means that the oak forest was quite mesophytic and one type of climax, 
or that these species’ were forerunners of another association. 

It is difficult to believe that the undergrowth would appear in advance 
of the trees with which they are usually associated. Such plants generally 
follow the trees because of the greater degree of mesophytism made possible 
by the growth of the trees. Therefore the only possible conclusion is that 
the forest at this time is mesophytic enough to support plants of the 
climax association. No native trees of the beech-maple forest are found 
here in any stages. 


The origin of the forest on the lake plain is summed up in the follow- 
ing quotation’. “There is evidence that the lake plain at the 87th street 
forest preserve underwent a hydrarch succession. The vegetation that 
supports this view consists of an extensive stand of Quercus bicolor, Vibur- 
num lentago, Sambucus canadense, Crataegus mollis, Crataegus punctata, 
Tilia americana, and relicts of Onoclea sensibilis. Many of these species 
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may be found in mesophytic forests but the quantity and denseness of the 
stand gives the appearance of a mature fen or flood-plain forest rather fi 
than a mature xerarch one. The presence of Quercus velutina, Quercus ca 


macrocarpa, and Cornus racemosa indicate that the forest is not now ye, 
swampy.” ‘d 

As a corollary and supplement to the physiographic studies of the o 
Beverly Ridge a similar study of the horticultural plants was undertaken. vn 


In order to reduce variable factors only woody plants growing in the native 
soils were used. The final list contained one hundred and twenty species 
classified by soils. This study, using several times as many species as the * 
physiographic one on native plants, confirmed the previous findings. In 
addition to the confirmation of the general physiographic ecology, the horti- 
cultural study produced some other information of ecological importance. 

The following excerpt points out some of this interesting ecological 
material’. “Ecologists have admitted for a long time that different soils 
may eventually support the same plant association. Soil differences, how- 
ever, have been called upon to explain the different associations in a suc- 
cession on the same soil . . . Plants from different associations are 
found growing from comparative infancy to maturity in the same soil 
and under the same edaphic conditions. If differences in humus content, 
soil moisture, aeration, minerals, and acidity were significant in causing 
succession, then the mixing and blending of plant materials from different 
associations in artificial plantings would be impossible. The presence of 
thriving specimens of oaks, elms, maples, pines, and poplars in the same 
planting shows that soil differences are not significant in plant growth.” 

While the above extract only points out the more obvious examples 
of associational blending, such examples can be multiplied almost indefi- 
nitely. They include examples of widely distributed plants and narrowly 
distributed ones, some plants beyond their normal geographic ranges and 
others well within them. 

The blending of hydrarch and xerarch associations occurs as well as 
blending of the associations in the successions. The most conspicuous H 
case of this kind is in one planting where Cephalanthus occidentalis and j 
Hamamelis virginiana occur side by side in full exposure. 

From such horticultural evidences and from the physiographic ones, 
it is apparent that the three soils of the Beverly Ridge do not influence 
the distribution and growth of the native and introduced plants. Limiting 
factors, therefore, must occur in the seedling stage as they are ineffective 
on the transplanted plants. It is obvious also that the horticulture of a 
region can be used to test ecological theories as gardeners and landscapers 
do not usually work according to botanical laws or theories. A more 
extensive and intensive development of this field should prove fruitful to * 
botanists and horticulturists alike. 


1. Cowtes, H. C., The Physiographic Ecology of Chicago and Vicinity, 


Bot. Gaz., Vol. 31, Nos. 2-3. * 
2. ScHMOLL, HAZEL, An Ecological Survey of Forests in the Vicinity nie 
of Glencoe, Ill., Trans. Ill. State Acad. Sci., Vol. 12, 1919. x 
3. DeEForest, Howarp, Plant Ecology of Rock River Woodlands of Ogle e 


County, Ill., Trans. Ill. State Acad. Sci., Vol. 14, 1922. 
4. GREEN, ELDRED, The Physiographic and Horticultural Ecology of the i 
Beverly Ridge, Ulinois, Thesis, University of Chicago, 1932. De 
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A REPORT OF MOSSES COLLECTED FROM COLES AND 
CRAWFORD COUNTIES, ILLINOIS 


BY 
STELLA M. HAGUE and STELLA A. HOLMES 


University of Illinois, Urbana, Illinois 


These mosses represent the number of species that may be found in 
rather casual collections from restricted areas. The Coles County collec- 
tions, with the exception of Polytrichum, were from two regions: the first, 
one half mile east of Charleston from a ravine (locally known as Endsley’s 
Ravine) which enters Embarras River; the second, from a pasture a 
mile south of the city through which a creek flows at the base of low 
hills covered with a young forest. The Crawford County collections were 
made from two farms north of Robinson in the transition region between 
native forest and prairie. The names used are those found in A. J. Grout’s 
“Mosses with a Handlens and Misroscope” and “Moss Flora of North 
America”, Vol. III, part 1 and Vol. III, part 2. 


POLYTRICACEAE 
Catherinea angustata Brid. 
Coles, 11-9-31; Crawford, 3-9-31. Forest floor and roadside banks. 
Catherinea undulata (L.) W. and W. 
Coles, 11-9-30; Crawford, 3-25-32. 
Polytrichum sp. 
Coles. Dry hill. 


FISSIDENTACEAE 
Fissidens incurvus var. minutulum Austin 
Coles, 9-29-29. Rocks in stream. 
Fissidens subbasilaris Hedw. 
Coles, 11-11-30. North slope of hill. 
DICRANACEAE 
Ceratodon purpureus (L.) Brid. 
Coles, 3-26-32. Dry soil. 
Dicranum scoparium (L.) Hedw. 
Coles, 11-11-32. Hill top and north slope. 
Dicranella rufescens (Dicks.) Schimp. 
Coles, 11-11-29. 
Ditrichum pallidum (Schreb.) Hampe 
Coles, 8-15-29. Crawford, 9-30. Dry soil. 
Leucobryum glaucumh (L.) Schimp. Sterile. 
Crawford. Hillside. 
TORTULACEAE 
Barbula unguiculata (Huds.) Hedw. 
Coles, 11-11-29. Fallen tree. 
Tortula marginata (B. and S.) Spruce 
Crawford, 5-13-30. Rocks around flower bed. 
ORTHOTRICACEAE 
Orthotrichum ohioense S. and L. 
Crawford. Dead bark. 
FUNARIACEAE 
Funaria hygrometrica (L.) Sibth. 


Coles, 11-7-29. Concrete step. Crawford, 5-30-29. Soil with gravel. 
Physcomitrichum turbinatum (Mx.) Brid. 


Coles, 11-9-29. Clay bank. Crawford, 5-13-30. Garden soil. 




































































AULACOMNIACEAE 
Aulacomnium heterostichum (Hedw.) B. and S. 
Coles, 9-29-29. Ravine. 
Aulacomnium palustre Schwaegr. Sterile 
Crawford, 2-25-32. 
BARTRAMIACEAE 
Bartramia pomiformis (L.) Hedw. 
Coles, 11-11-29. Ravine in woods. 


BRYACEAE 
Bryum caespiticium L. Sterile 
Coles. 
Mnium cuspidatum (L.) Leyss. 
Coles, 10-9-29. Crawford, 3-25-32. Soil. 
Mnium rostratum Schrad. Sterile. 
Coles, 10-9-29. Crawford, 3-25-32. Soil. 


LESKEACEAE 
Anomodon apiculatus B. and S. Sterile 
Crawford, 3-25-32. Base of tree. 
Anomodon attenuatus (Shreb.) Hueb. Sterile 
Coles. Crawford, 3-25-32. 
Anomodon rostratus (Hedw.) Schimp. Sterile 
Crawford, 3-25-32. 
Leskea polycarpa Ehr. 
Coles, 9-23-29. Crawford, 9-30. Tree. 
Leskea obscura Hedw. 
Coles, 9-30. 
Thuidium delicatulum (L.) Mitt. Sterile 
Coles, 11-9-29. Crawford, 3-25-32. 
Thuidium microphyllum (Sw.) Best. 
Crawford, 10-6-28. Rotten log. 


HYPNACEAE 

Amblystegiella confervoides (Brid.) Loeske 
Coles, 10-3-29. Rock in creek. 

Amblystegium riparium B. and S. Sterile 

Leptodictyum riparium (L. Hedw.) Warnst. 

Crawford, 3-25-32. 

Amblystegium serpens (L.) B. and S. 
Crawford, 6-28-29. Tree. 

Amblystegium varium (Hedw.) Lindb. Sterile 
Crawford, 2-28-29. Soil woods. 

Brachythecium acutum (Mitt.) Sull. 
Coles, 10-3-29. 

Brachythecium oxycladon Brid. Sterile 
Crawford, 3-25-32. 

Brachythecium rutabulum (L.) B. and S. Sterile. 
Crawford, 3-25-32. 

Brachythecium salebrosum (Hoffm.) B. and S. Sterile 
Coles, 10-3-29. Crawford, 3-25-32. 

Bryhnia Novae-Angliae (B. and Lesq.) Grout. 
Crawford, 3-25-32. Soil. 

Campylium chrysophyllum (Brid.) Bryhn. Sterile 
Crawford, 3-25-32. Rotten log. 

Campylium hispidulum (Brid.) Mitt. Sterile 
Crawford, 3-25-32. Rotten log. 

Climacium Kindbergii (R. and C.) Grout. Sterile. 
Coles, 8-15-29. 

Eurhynchium hias (Hedw.) J. and S. Sterile 
Coles, 5-1-29. Crawford, 3-25-32. Soil. 

Eurhynchium serrulatum Hedw. 

Coles, 8-15-29. Soil. 
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Entodon cladorrhizans Schimp. 
Coles, 11-9-30. Fallen tree. Crawford, 3-25-32. Base of tree. 
Entodon seductrix (Hedw.) C. M. 
Coles, 10-3-29. Crawford. 
Hypnum Patientiae Lindb. 
Crawford, 3-25-32. 
Platygyrium repens (Brid.) 
Coles. Crawford, 3-25-32. Rotten log. 
Raphidostegium adnatum (Mx.) B. and S. 
Coles, 9-29-29. Log. 


LEUCODONTACEAE 
Leucondon julaceus (Hedw.) Sull. 


Crawford, 9-30. Bark of fallen tree. 


A CONTRAST OF PLANT HABITATS, WITH REFERENCE 
TO HYDROGEN-ION CONCENTRATION AND 
PLANT DISTRIBUTION 


BY 
JEROME ISENBARGER 


Crane Junior College, Chicago, Illinois 


INTRODUCTION 

It has occurred to the writer in the study with regard to soil acidity 
of various plant habitats in Illinois, Wisconsin, and Indiana, that there is a 
definite relation between the hydrogen-ion concentration of the soil and the 
nature of the underlying sub-soil strata and that this is reflected in the 
character of the vegetation which the habitat supports. 

Two typical plant habitats in Illinois are selected to illustrate these 
relations. One is in the flatwoods of the Thornton forest preserve located 
22 miles south of Chicago, the other is a young bog at the west end of 
Cedar Lake, near the village of Lake Villa in Lake County. 

THORNTON FOREST PRESERVE 


The Thornton region is a part of the Chicago plain. It is underlain 
by dolomitic limestone which crops out in some places and in others is 
covered to a considerable depth by rock waste and glacial drift. In the 
particular spot studied the depth of the surficial material has not been 
determined. The topography of the region is flat, variations occurring in 
the form of flat land a few feet below the general surface. 

Two soil profiles. were studied in the Thornton woods, one within a 
flat depression, and the other several hundred feet distant where the surface 
is slightly higher. The top soil at the point where the first profile was 
studied is a dark brown mixture of organic material and fine sand. Above 
this is a layer, several inches thick, of partly decayed vegetation, made up 
mainly of leaves from oak trees. Extending from a foot below the surface 
to an undetermined depth, the material is fine sand. The character of the 
adjacent region indicates that the sand is underlain by yellow clay. The 
soil is poorly drained and always moist, yet it is saturated with water only 
during extended rainy seasons, and is fairly well aerated during the greater 
part of the year. The conditions which favor acid formation here are the 
presence of decaying vegetation, consisting mainly of oak leaves, infusions 
of which have a marked acid reaction, and a deep, silicious sub-soil. Acid 
accumulation may occur in this type of habitat, due to the fact that basic 
compounds are not present to neutralize the acids. 
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At the higher location in the Thornton woods, where the second profile 
was studied, the material is Miami silt loam, sandy near the surface, but 
grading rapidly into clay. There is very little undecomposed leaf deposit, 
the organic matter being in an advanced state of decomposition. The 
drainage here is good, for this region, and although the presence of decom- 
posing vegetable matter and silicious soil favor acidity, there may be a 
constant leaching of materials to the clay subsoil where the acids are 
neutralized by basic carbonates so that the hydrogen-ion concentration 
changes from acid at the top to alkaline at a depth of two and a half feet. 


CEDAR LAKE BOG 

In the Cedar Lake bog the peat at the point studied is about 12 feet 
deep and overlies a substratum of calcium carbonate in the form of marl. 
The peat is always saturated with water. Sphagnum, which is highly acid, 
forms the principal part of the peat. Poor drainage, poor aeration, and 
presence of decomposing Sphagnum and other plain materials, all favor 
the production of acid. The soil profiles, however, do not show high acidity 
except within a few inches of the living Sphagnum. Downward from this 
point throughout the saturated peat, the readings range from slightly acid 
to neutral or even slightly alkaline. In the part of the bog covered with 
tamarack trees and without Sphagnum, the surface shows only slight 
acidity. The neutral or near neutral condition evidently results from 
reaction with calcium bicarbonate which could diffuse freely upward from 
the mar! substratum. 

METHODS 

In studying the Thornton profiles, holes were dug with a spade and 
samples were taken from the vertical sides. A peat sampler was used in 
the Cedar Lake bog to get material from the different depths down to the 
marl. All hydrogen-ion readings were taken in the field at the time the 
samples were taken. In general, the colorimetric method, using the Morgan 
soil-testing outfit, seemed sufficjently accurate, but results were checked 
from time to time by means of a portable electric set-up using the quin- 
hydrone electrode. 

The severe acid conditions of the lower Thornton habitat are reflected 
in the character of the vegetation. The number of species is limited to the 
few that can tolerate the conditions of this exceptional habitat. The trees 
are practically limited to oaks, Q. rubra, Q. alba, and Q. ellipsoidalis, and 
the black gum, Nyssa sylvatica. Many of these oaks, in various stages of 
development, have died within the past few years. Others of those which 
remain are in poor condition. The black gum seems fully fitted to cope 
with the conditions as they are at present. A low-growing species of 
Sphagnum is found in patches. The ferns, Osmunda regalis and Osmunda 
cinnamonea are thriving. 

The higher Thornton habitat supports a vegetation consisting of the 
species found in the lower woods and in addition, a number of ferns and 
other herbaceous plants, the blueberry, Vaccinium pennsylvanicum, and 
Sassafras variifolium. The trees are in excellent condition. There is no 
evidence of deleterious effects of acid on any of the vegetation. 

The plants of the Cedar Lake bog include a comparatively few species. 
Typical bog plants, as Sphagnum acutifolium; cranberry, Vaccinium ma- 
crocarpon; sundew, Drosera rotundifolia; pitcher plant, Sarracenia pur- 
purea; Betula pumila, and tamarack are growing here and are in excellent 
condition. 

CONCLUSIONS 

(1) In poorly drained silicious soils, as in the lower Thornton flat- 

woods, acids formed in the decomposition of vegetation near the surface 
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gradually pass to the lower strata. If the substratum is silicious to a con- 
siderable depth, there is an accumulation of acids which limit the plants of 
the habitat to the species most tolerant to acid. 

(2) In well-drained soils where acids are formed in the presence of 
decaying organic matter, these acids are removed by leaching to the lower 
strata. If calcium and magnesium bases are present in the sub-soil, acids 
are neutralized and the accumulation of a marked excess is prevented. 

(3) In water-saturated peat underlain by calcium carbonate, there is 
formed, in the presence of acidulated water, the bicarbonate, which readily 
diffuses upward, reducing acidity by buffer action or neutralization. 

(4) Hydrogen-ion concentration is the dominant factor in limiting the 
vegetation in the lower acid flatwoods of the Thornton forest preserve. 

(5) Aeration is the dominant factor in the determination of the char- 
acter of the vegetation of the Cedar Lake bog. 
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f RECENT STUDIES OF THE MORPHOLOGY OF PLANTS E- 
“ FROM THE PENNSYLVANIAN OF ILLINOIS 3 
S BY < 
A. C. NoE pet 
, University of Chicago and Illinois State Geological Survey 


Recent investigations by Ellys Butler,‘ Inez M. Clark,’ Fredda D. 
' Reed,’ A. C. Noé,’ J. H. Hoskins,* and Harriette Krick,* have dealt with 
certain structures of Upper Carboniferous plants as preserved in Illinois 
coal balls. 

Such are: (1) leaves of Calamites, Lepidodendron, Sigillaria, and 
Cordaites; (2) stems of Sphenophyllales, Lycopodiales, and Filicales; (3) 
cones of Lepidodendron; and (4) seeds of Cycadofilicales and Lycopodiales. 

The information obtained from coal balls and fossil plant impressions 
from Illinois was recently utilized in the reconstruction of a forest as it 
may have existed in northern Illinois during Upper Carboniferous times. 
This reconstruction in natural size which was made under the supervision 
of Dr. Dahlgren may be seen at the north end of Graham Hall in the Field 
Museum of Natural History in Chicago. It contains the following species: 
EQUISETALES: 

Calamites suckowi Brongniart 
Annularia stellata (Schlotheim) Ward . 
Annularia radiata (Brongniart) Sternberg 
SPHENOPHYLLALES: 
Sphenophyllum emarginatum (Brongniart) Koenig 
LYCOPODIALES: 
Lepidodendron clypeatum Lesquereux 
r Lepidodendron obovatum Sternberg 
Lepidodendron sternbergii Brongniart 
Lepidostrobus ovatifolius Lesquereux 
Sigillaria saulii Brongniart 
Sigillaria scutellata Brongniart 
Sigillaria reniformis Brongniart 
Lepidophloisos acadianus Dawson 
Stigmaria ficoides (Sternb.) Brongniart 
FILICALES: 
Psaronius stem 
Megaphyton stem 
PTERIDOSPERMS : ; 
Neuropteris heterophylla Brongniart i 
Neuropteris decipiens Lesquereux 
Cyclopteris leaves 
Medullosa stem 
Trigonocarpus seed 
Lyginoperis oldhamia Binney 


Neuropteris Hoeninghausi Brongniart “ad 
Lagenostoma ovoides Williamson ai 
Mariopteris muricata (Schlotheim) Zeiller oe 
GYMNOSPERMS: Me 
Cordaites borassifolius (Sternberg) Unger * 

1To be published in a monograph of the Illinois State Geological Survey. ie 

2? Contribution to the coal measure flora of Illinois. American Midland Naturalist * 


12, pp. 154-163. ‘ 
Structure and classification of certain cycadofilicinean roots from the McLeans- 
boro formation of Illinois. Ibid.. pp. 533-551. 1931. 
Structure of seedlike fructificaions found in coal balls from Harrisburg, Illinois. 
Bot. Gaz. 93, pp. 151-172, 1932. 
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THE DEVELOPMENT AND DIFFERENTIATION OF 
TISSUES IN THE STEMS OF GRASSES 


BY 
E. L. STOVER 
Eastern Illinois State Teacher’s College, Charleston, Illinois 


ABSTRACT 


This paper is a study of the development and differentiation of tissues 
in four species of grasses whose mature structures show marked differences 
in the arrangement of the vascular strands. Those chosen for study are: 
vascular strands in a single circle as shown by Agropyron, strands in two 
to five circles as in Spartina and Calamovilfa, and strands scattered as in 
Zea and other Andropogoneae. Variations show a definite trend of vascular 
evolution with the scattered bundles as the highest type in the series. All 
the grasses studied so far have a cortex and stele, although in the scattered 
bundle type this is not evident in the mature stems. Within the bundle 
there is considerable variation in the number of water tubes because of the 
varying degrees of elongation of the stem. 


PLEISTOCENE FORESTS OF CENTRAL ILLINOIS 


BY 
JOHN Voss 
Manual Training High School, Peoria, Illinois 


ABSTRACT 


The character of the plant life which prevailed during the interglacial 
stages is a field which as yet is scarcely at all developed. In some counties 
of central Illinois, buried peat beds belonging to third or Sangamon inter- 
glacial stage have been exposed by streams. All the peat beds examined 
rest directly upon Illinoian till and were covered with soil consisting of 
Peorian loess and Wisconsin gravel and till, the cover sometimes being 
eighty feet thick. In an exposure near East Peoria, Illinois, the peat is ten 
feet thick and contains many leaves and trunks of trees in a good state of 
preservation. A pollen analysis and a study of the macroscopic plant 
remains was made of peat from three widely separated exposures with the 
hope of determining the type of climate which existed during the Sangamon 
stage. A study was also made of the macroscopic plant remains from near 
the upper surface of the Peorian loess. 

From this study it is evident that the climate of central Illinois during 
the Sangamon and Peorian stages was favorable for the growth of a more 
boreal vegetation than at present. 








an 


ve 
























PAPERS IN ECONOMICS 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


“Taxation” was the general subject around which centered the articles 
and discussions of the Economics Section. The three artices were: 

“Cook County Finances,” by Herbert D. Simpson, Northwestern Uni- 
versity, Evanston. 

“Waste Through Multiplicity of Governmental Units,” by Simeon E. 
Leland, University of Chicago. 

“A Balanced Revenue System,” by M. H. Hunter, University of Illinois, 
Urbana. 

Discussions were conducted by Mr. Joseph N. Fouchard, Taxation 
Committee, Northwest Federation of Improvement Clubs; Mr. Clarence E. 
Ridley, The International City Managers’ Association, Chicago; and Mr. 
Douglas Sutherland, The Civic Federation. 

” Maximum attendance at the section meeting was seventy-five, average 
was sixty. 

No chairman for the next meeting was elected but Dr. E. L. Bogart, 
University of Illinois, was authorized to select a chairman after the place 
of the 1933 meeting had been determined. 


(Signed) E. L. BoGart, Chairman 
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A BALANCED REVENUE SYSTEM 


BY 
M. H. HUNTER 
University of Illinois, Urbana, Illinois 


The multiplicity of political units, of which there are some 16,000 in 
Illinois, complicates the problem of public revenues and expenditures. The 
present revenue system of Illinois, for both state and local purposes con- 
tinues to be built around the general property tax in contrast to that found 
in many other states. 


In the last few years we have heard great condemnation of our tremen- 
dous tax burden. Yet in 1929, Illinois had the lowest per capita expenditure 
of any state for operation and maintenance of its general departments 
while but 5.97 per cent of the social income was taken in taxes for state 
and local purposes. In comparison with other states this was very low. 
As among the different classes the tax burden has been very unequally dis- 
tributed. Investigations have shown that agriculture has been burdened 
excessively while the tax upon corporations has been lower than the aver- 
age for the United States as a whole. 


The evidence shows that our revenue system is out of balance. Nor 
will the enforcement of the present laws, as some advocate, bring it into 
balance. Even if it were possible to assess stocks, bonds, and mortgages, 
there would be no justice in so doing since they are in reality not property 
but mere evidences of contract or claims to property. In the past it has 
been difficult to abandon such taxes because it would mean that jurisdictions 
of residence might thereby relinquish the possibility of tax collection from 
many individuals. The development of income taxes, however, alleviates 
such a difficulty. The income tax has taken the form of taxes upon personal 
incomes, corporation incomes, and at present there seems to be some 
tendency to include all business incomes. Since Wisconsin adopted the 
income tax in 1911 about one-half of the states have included it in their 
system of taxation. 


The inherent justice in income as a tax base is evident—whatever the 
base upon which a tax is levied, it can only continue to be paid from income. 
Whether individual or business, a tax upon income suggests the fairest 
method of levy. Business, however, counters that to do such would crush it 
or drive it from the state. Evidence from the state of Wisconsin indicates 
that the adoption of a tax upon business income has been no deterrent to 
business and one wonders to what state Illinois business would migrate 
since taxes in neighboring states are considerably higher. The fact is, 
that by leaving with the farmer and small income group funds which 
would have been taken in taxes, business has been stimulated and incomes 
have accrued out of which taxes can be paid. 


It is the intention that the adoption of an income tax will relieve other 
overburdened sources of revenue, especially property. It may do this by 
the state giving up property as a source of revenue or may go further and 
take over some of the functions formerly performed by smaller units. The 
latter is desirable only if the state can perform them as efficiently and 
economically. The state, moreover, may allocate a part of the collected 
receipts to localities. Here care must be used to choose a satisfactory basis 
of distribution. The plan used in New York, assessed valuation of real 
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estate, has much to commend it. In the consideration of an income tax, 
moreover, care should be given to the real consequences which may come 
from any offset provisions. 

A balanced revenue system will attempt to secure the funds necessary 
to perform the functions properly allocated to government so that they 
will come from those who are able to pay, from sources the administrative 
obstacles of which are not insurmountable, and that will produce a reason- 
ably steady revenue at moderate cost. A system built around income taxes 
best meets these criteria. It does not, however, exclude other tax bases. 
Real estate may still be taxed locally; death duties fit the criteria of justice 
‘and productivity; and as a source for construction and maintenance of high- 
ways no more justifiable base can be found than the gasoline tax. 

Suggestions for possible new sources of revenue come from the stock 
transfer tax of New York and the grain futures tax of the Federal govern- 
ment. The latter, especially, could be made very productive with a com- 
paratively low rate. . 

The total tax burden in Illinois is not heavy, either as a per capita 
charge or as a percentage of social income. The difficulty has been that the 
revenue system has not been balanced among the groups that are most able 
to pay. It is to this problem that attention needs to be given. 





PAPERS IN GEOGRAPHY 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


Five of the six papers on the Geography program were presented at 
the section meeting. The following was read by title only and was not 
presented for publication: 

“The Osage orange: a transitional geographic factor in central IIli- 
nois,” by Robert G. Buzzard, [Illinois State Normal University, Normal, 
Illinois. 

The following papers were withdrawn from publication when abstracts 
were requested to replace the full length manuscripts: 

“The extension of the wheat belt in western Canada,” by F. C. Bo- 
hannon, Galesburg High School, Galesburg. 

“The agricultural pattern of East Lothian,” by G. Donald Hudson, 
University of Chicago, Chicago. 

The average attendance at the meeting was forty-five and the maximum 
was fifty-one. 

Miss Ruby Harris, Teachers College, Charleston, Illinois, was elected 
chairman of the Geography Section for 1932-1933. 


(Signed) MABEL CROMPTON, Chairman 
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BLOOMINGTON: AN URBAN COMMUNITY 


BY 
EpNA M. GUEFFROY 
Illinois State Normal University, Normal, Illinois 


SETTLEMENT AND GROWTH OF POPULATION 


To the earliest permanent settlement, the prairie was an enemy. Hence 
the most suitable regions for settlement, and those which were actually first 
taken into possession in central Illinois, lay chiefly along the groves where 
they border on the open prairie. The advantages of a grove location, to- 
gether with a focus of trails drawing men together, offered a site for the 
present city of Bloomington. 

The idea of establishing a town apparently originated with a young 
farmer who came here in 1829 in search of good farm land. The following 
year he donated 22% acres of land on the north edge of Blooming Grove 
settlement to be used as the cite for the county seat of McLean County. He 
saw that the north and south line of travel between the Galena lead mines 
and the settled parts of southern Illinois crossed the main east and west 
emigrant road between the French trading posts on Wabash River and 
Peoria, near Blooming Grove. The trail from Lake Michigan to St. Louis 
was also in the vicinity, and the young farmer foresaw that lines of stage 
and emigrant travel could easily be induced to pass through this point. It 
is interesting to note that three lines of railway and parallel roads of 
concrete follow these old lines of travel, and all cross at Bloomington. 

Although founded in 1830, the settlement was not incorporated as a 
village until 1843. By that date the population numbered approximately 
800. Reports of the fine agricultural land and opportunities for trade 
drifted back to the older settlements to the east and south and soon new- 
comers began to arrive to make their homes and set up small businesses. 
With the extension of the Illinois Central and Alton railroads into McLean 
County in the early fifties and the campaign for improved dirt roads and 
bridges, population increased rapidly, until in 1860 it was 8000, an increase 
of 343.9 per cent over that of 1850. The beginning of the industrial develop- 
ment in Bloomington in 1867, with the establishment of the Alton Railroad 
shops, brought a decided increase and in 1870 the population was 13,000. 
From 1880 until 1920 the increase has been comparatively steady. The 
census of 1930 shows a population of 30,883. The small gain of 7.7 per 
cent since 1920 is explained in part by the suspension of work at the coal 
mine, once one of the leading industries of the city, the loss of several 
minor industries, and the reduced forces of the Alton Railroad shops. 


COMMERCIAL AND INDUSTRIAL AREAS 

The commercial core of the city, which has for its purpose the service 
of the urban community and approximately one hundred surrounding 
towns and villages, is centered around the County Court House. It is 
characterized by buildings three and four stories in height. The expansion 
of the retail district has been most pronounced along a north-south axis, 
following the earliest paved highways which assist merchants materially 
by permitting the operation of both freight and passenger motor lines. 

Situated in the heart of a rich argicultural region, Bloomington is 
primarily a distributing center rather than a manufacturing center. How- 
ever a review of the list of industrial establishments reveals a total of ap- 
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proximately fifty factories. Their nature testifies to the fact that the 
manufacturing interests of the city are diversified, no special line being 
carried on to the exclusion of others. This may be further explained by 
the fact that the early settlers had to depend largely upon their own 
efforts for the utensils with which they conducted their household, farming, 
and mercantile management. There were no railroads; the rivers were 
not direct and were a slow means of transportation; the country roads were 
usually in poor condition and for months at a time were almost impassable. 

The present manufacturing interests are centered largely in the repair 
and machine shops of the Alton Railroad. Chiefly because of the accessi- 
bility to direct railroad connections and cheap land, the heavy industries of 
the city are located in small areas close to the railroad yards. Three foundry 
and furnace companies manufacture stoves, hot air furnaces, and special 
heating and ventilating apparatus for public buildings. Electric washing 
machines, farm scales, grain elevators and iron castings are made by the 
Meadows Manufacturing Company. The latest enterprise of importance is 
the Williams Oil-O-Matic Heating Corporation, manufacturers of oil 
burners. 


THE RESIDENCE DISTRICTS 

Of the total area of Bloomington, approximately 75 per cent is oc- 
cupied by residences. In general the new superior class of residences with 
their large lots and nicely landscaped gardens occupy the east side of town 
where there is relative seclusion from industrial and commercial areas, 
and where the views are more pleasing. Many of the old homes of frame 
and brick construction, the mansions of yesterday, have been converted 
into apartment houses, fraternity and sorority houses, and funeral homes. 
Along the western fringe of the city in the neighborhood of the abandoned 
mine and railroad yards are the poor residence districts, chiefly occupied 
by negroes and foreigners who make up about 13 per cent of the total 
population. 

Beyond the corporation limit, attracted by the cheaper land outside 
and by the lower taxes beyond the city limits, are residences similar to the 
ordinary type of residence within the city limits. Excepting for the in- 
clusion of vacant land in the southeast, Bloomington is relatively compact, 
the few vacant areas within the main body of the city being made up of 
undesirable land close to the railroads. 


BIBLIOGRAPHY 
1. BURNHAM, J. H., Bloomington, McLean County, Illinois: Its situation; 
Its Advantages. Published by the Bloomington Club. 1890. 
2. HASBROUCK, J. L., History of McLean County. Vol. 1. 
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COFFEE PLANTATION ITEMS IN THE BRAZILIAN 
PATTERN OF TERRENE OCCUPANCE 


BY 
ROBERT S. PLATT 
University of Chicago, Chicago, Illinois 


ABSTRACT 


The coffee region of Sao Paulo occupies about one per cent of the area 
of Brazil. Its form reflects the advance of a frontier. Coffee growing began 
on the coastal lowlands, then leapt a mountain barrier into the Parahyba 
Valley, and a second barrier into the plateau region of rolling uplands. 
There coffee spread northward and westward, along railway lines as they 
advanced, expanding in favorable areas of fertile land. Toward the north 
it has practically reached the limit of good land; toward the west it is still 
advancing. 

Details of the pattern of terrene occupance in this region are illus- 
trated by reconnaissance studies of plantations at the old threshold of the 
plateau region in the Campinas district and on the new frontier in the 
Marilia district. 

The Fazenda Chapadao in the Campinas district is eighty years old. 
The property has an area of about four thousand acres and occupies ap- 
proximately the basin of a small stream. Six hundred acres are occupied 
by coffee, on ridge tops and upper slopes around the head waters of the 
stream. Lower slopes and bottom lands, generally less well drained and 
more subject to frost than the ridges, afford space for supply crops, past- 
ure, wood, and the central buildings of the plantation. 

The coffee is grown without shade in the Brazilian manner, suitable 
under conditions of expanding settlement on virgin land. Now that 
Chapadafo is an old plantation some shade might be beneficial, as suggested 
by the dead tops of many old coffee plants. 


The whole crop is harvested at one time by stripping the plants, a 
Brazilian practice responsible in large part for low cost of production and 
low value of product. The quality of Chapadao coffee is slightly above the 
average by reason of a well equipped cleaning plant using the wet method, 
which improves average quality by sorting out unripe berries. 


In competition with new lands on the coffee frontier, Chapadao is handi- 
capped by old plants, soil depletion and insect pests. Diversification of 
crops is under consideration. The chief supply crops grown by the laborers 
in their allotted fields are corn, beans, and bananas, none of them suitable 
for export. However, the district has advantages for commercial produc- 
tion of other fruits and experimentation is under way. Oranges have been 
shipped to Argentina for an early season market and to Europe for an off- 
season market, but it is unlikely that fruit will supersede coffee in this older 
part of the region. 

Marilia on the frontier is at the end of one of the railways advancing 
to the west. Fazenda Miranda, a few miles northwest of the town, is in 
the midst of virgin forest. The original property had an area of 150,000 
acres, but most of this was subdivided for sale and only about one thousand 
acres reserved for the owner’s plantation. The owner is a non-resident and 
the plantation is operated by a manager, as is Chapadao. 
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The form of the plantation is like that of Chapadao, occupying the 
basin of a small stream. Two hundred fifty acres are occupied by coffee, 
on ridge tops and upper slopes. Part of the lower land is in pasture, but 
none in separate fields of supply crops, the laborers as yet growing their 
supplies between rows of coffee. 

Each year a tract of forest gives way to coffee. The trees are felled at 
the beginning of the drier season and left to dry. Then at the end of the 
season the brush is burned and coffee seeds are planted. 

Some of the plantations of the district are different in certain ways. 
The Fazenda Pollan has an area of only one hundred twenty-five acres, and 
the owner is an Italian immigrant who lives and works on the plantation. 
Like others, the property occupies the head of a small drainage basin, in 
which are eighty acres of coffee on the surrounding ridge land. With the 
young coffee there is interplanting of supply crops and of some temporary 
money crops, particularly tobacco and rice. 

In the town of Marilia, founded as the center of a coffee district, the 
leading establishments at the start are rice cleaning plants and lumber 
mills. These aspects of the frontier are temporary and plans have assumed 
that the frontier itself is temporary. The organization of the coffee in- 
dustry has been developed on advancement into new land. The area thus 
far occupied is only five per cent of the state of Sao Paulo, and there is 
much more land available for this crop, which has such narrowly specific 
requirements that few regions of the world can produce it. But little land 
is required to satisfy the world market; consumption appears to limit the 
industry. Perhaps the era of expansion is at an end. 























PAPERS IN GEOLOGY 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


All but two of the thirteen papers on the Geology Section program 
were presented at the section meeting, and all but one of those presented 
are published herein. 

“The nature and origin of fusain,” by C. H. Crickmay of the University 
of Illinois is not included. 

Those which were read by title only and were not presented for pub- 
lication are as follows: 

“Micro-fauna of the shale parting in the LaSalle limestone,” by H. L. 
Geis, University of Illinois. 

“Loess deposits related to Wisconsin glaciation,” by Morris M. Leigh- 
ton, Illinois State Geological Survey, Urbana. 

Maximum attendance at the section meeting was sixty. 

Mr. J. E. Lamar, Illinois State Geological Survey, Urbana, was elected 
chairman for 1932-1933. 


(Signed) T. E. SAVAGE, Chairman 





140 Transactions of the Illinois State Academy of Science 


MICROFAUNAL TECHNIQUE IN THE STUDY OF 
OLDER PALEOZOICS 


BY 
PauL H. DUNN 
University of Chicago, Chicago, Illinois 


The correlation of older Paleozoic rocks has been found in many cases 
to be difficult on account of the scarcity of fossils. This may be due to 
the fact that conditions were antagonistic to life during the deposition of 
the sediments or at least to the preservation of fossils, or it may be due to 
changes which have taken place in the rock since deposition. Since it has 
been found to be a somewhat general rule that the more ancient rocks are 
the most altered, it is not surprising that the older Paleozoics in some areas 
are essentially devoid of fossils. 


The term “non-fossiliferous,” however, has been applied in too many 
cases to those rocks having no megascopic fossils, and the possibility of the 
presence of microscopic forms in many such rocks has been overlooked. 
Furthermore the microfauna of a limestone is likely to be destroyed in any 
alteration process unless some unusual character prevents it. Were we to 
look for animals with such an unusual character, the arenaceous foramini- 
fera would seem to offer the most promising possibilities. These animals 
have tests composed of cemented sand grains or other foreign objects, and, 
no matter what the cementing material was originally, it is found to have 
been silicified in most cases or at least altered to such an extent that the 
tests are now more difficult to break down than the surrounding rock 
matrix. 


A technique for breaking down both altered and unaltered rocks with- 
out also destroying these foraminifera is now needed. This paper discusses 
only those processes by which limestones have been broken down. The 
limestones examined ranged from high-calcium types to those which were 
true dolomites. Since even a small amount of effervescence will destroy the 
more fragile foraminifera, the greatest care must be taken with all types 
of limestones to prevent the destruction of these forms. The presence of 
broken down tests can be detected by fragments in the pan after screening. 

The most important step in the process, then, is the determination of 
the correct strength of acid to be used for the given type of limestone. When 
there is only a small sample to work with even one mistake may destroy 
all available material. A safe method is to place the sample, which has 
been thoroughly washed, in a beaker or large tumbler and add water until 
the container is three-fourths full. There should be at least ten times as 
much water as the space occupied by the sample and even a greater propor- 
tion of water is desirable. Hydrochloric acid is added very slowly. The 
C. P. grade has been found to give much better results since the com- 
mercial grade will often cause a harmful precipitate of gypsum. A strength 
of forty parts water to one part acid is, in many cases sufficient. After 
adding a small amount of acid it is best to wait a few minutes until the 
temperature of the solution rises, since this rise in temperature aids in 
the breaking down process and must be taken into consideration. 

If the sample that is being examined is limited in amount, greatest 
care must be used to prevent the destruction of the specimens that have 
been freed from the matrix. When raw acid is poured into the beaker it 
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sinks to the bottom and the unprotected specimens are bathed with strong 
acid which in most cases is strong enough to break them down. This neces- 
sitates washing the residue after the action of the acid has ceased and 
before any fresh acid is added. The part of the sample that has not been 
reduced is carefully lifted out. If it is to be further reduced, it may be 
placed in a second beaker and the surplus liquid poured onto it. The residue 
is then carefully washed into an evaporating dish. The strong current 
from a faucet should not be allowed to strike the residue. A slow process 
of washing and decanting should be employed until the water is perfectly 
clear. All the water is poured off with the exception of a sufficient amount 
to wash out the residue onto a square of paper. Ordinary newspaper has 
been found to give better results in this drying process than a harder or 
rougher paper. The wet residue will stick to the newspaper and the sur- 
plus water can then be poured off. If the paper is too rough, as is the case, 
for example, with paper toweling, the dry residue cannot be removed 
without breaking the specimens. 

A convenient method of drying indoors is over a radiator. A table 
just high enough to stand above the radiator is placed over it, and the 
part of the table directly over the radiator is replaced with wire screen. 
A number of papers may be placed on this screen and dried as slowly as 
desired. A portable electric heater also may be used successfully in this 
process. Drying over a fire is dangerous, for, if the water in the foramini- 
fera is heated it will soon destroy them. 

Residues from very weak acid solutions will often also contain silicified 
and chitinous fossils such as ostracods, sponge spicules, small corals and 
brachiopods, conodonts, scolecodonts, and many other forms that should be 
of interest to paleontologist and stratigrapher. 

Since the method followed here destroys the calcareous microfauna in 
the limestone, it is probable that in many cases the faunal lists would be 
greatly increased by the development of a technique for the study of the 
: calcareous forms. Although thin sections have not shown the presence of 
calcareous foraminifera, they have shown that other calcareous forms are 
very abundant in some samples. 

The finding of an abundant foraminiferal fauna in the Silurian rocks 
of the Mississippi Basin certainly indicates that an important method of 
correlation has long been overlooked, and that now an entirely new field of 
study is opened to the geologist who is interested in the correlation of the 
older Paleozoics. 
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SOME PROBLEMS OF ENGINEERING GEOLOGY IN THE 
VICINITY OF CHICAGO* 


BY 
GEORGE E. EKBLAW 
Illinois State Geological Survey, Urbana, Illinois 


ABSTRACT 


Most of the problems in engineering geology encountered in the vicinity 
of Chicago are consequent upon (1) the character and succession of the 
glacial and interglacial deposits, (2) the character and succession of ma- 
terials deposited by glacial Lake Chicago, or (3) the topographic expression 
of the deposits. 


Gravel, sand, silt, muck, and peat may occur irregularly between 
till-sheets and with each till may be gravel, sand, and silt. The bedrock 
surface on which the drift lies is irregular, cropping out at some places 
and elsewhere being buried as much as 300 feet. The deposits of Lake 
Chicago are very inconsistent; they lie on an irregular surface of glacial 
drift and include deposits of peat and muck. Although considerable data 
on these conditions have been accumulated they are not yet sufficient. 


Progressively more elaborate procedure to assure foundations suf- 
ficiently firm and stable to support the skyscraper structures in Chicago 
involved first, the deepening of excavations for footings, second, the use of 
piles, and third, the construction of caissons, all of which practices en- 
countered difficulties consequent upon the geologic situation. Excavations 
for sewers, water and gas mains, conduits, subways, and other utilities en- 
counter problems not only of geology but also of urban restrictions. Some 
test-pits and test-borings have already been made for the proposed subways 
and more will be made to determine just what geological conditions will be 
encountered along the proposed routes. 


Most of the other problems of engineering geology in the vicinity of 
Chicago relate to paved highways and may be classified as (1) selection of 
the most favorable route, (2) selection of material for fills and pavements, 
(3) location and type of grade-separation, (4) location and construction of 
bridges, (5) location and construction of subways, (6) irregular heaving 
of pavements, (7) face-slump and sod-creep on cuts, and (8) bogs. 


‘In northeastern Illinois the highways should be routed so that they 
cross no bogs, parajlel no slopes, and require no cuts more than a few feet 
deep. For fill material, firm clayey till or gravel is most desirable; sand 
may be used, but it requires a broad base; silt, silty till, and similar ma- 
terial should be avoided. 

The abundance of gravel and limestone in the Chicago area leaves 
little to be desired for pavement material although in some gravel there is 
too much shale, chert, or other deleterious substances and some limestone 
includes too much chert and other types are too argillaceous to be satisfac- 
tory. The locations of grade-separations are nearly fixed, but local condi- 
tions may determine whether an underpass or an overpass is most prac- 
tical. 

Generally the location of a bridge is determined by other factors, but in 
a few instances the topographic and geologic conditions control, to a greater 


*Published with the permission of the Chief, Illinois State Geological Survey. 
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degree they influence the type of construction, and they are certainly the 
prime consideration in determining the location, depth, and size of the 
supporting piers and abutments. 


The variety and succession of glacial drift in the Chicago region has 
caused some instances of irregular heaving of pavements during freezing 
weather, due to the fact that the material in the subgrade is so porous that 
water seeps through it or is adsorbed by it. Some of the glacial drift in 
the Chicago region is silty or sandy and so loosely compacted that it tends 
to slump and flow whenever saturated by water. The logical consequences 
along highway cuts can be easily conceived, but fortunately they can be 
largely prevented by emplacement of drains at critical locations. 


Many of the depressions which are characteristic of glacial deposition 
in northeastern Illinois are now occupied by bogs in which the usual 
sequence of materials is a superficial layer of matted peat, then a layer of 
marl, and then muck to the bottom, but in some there is sand and silt and 
in others there is a complex succession. Construction of highways and 
highway fills across bogs without regard to their character and material 
content has commonly resulted in serious trouble and disaster, so that 
engineers prefer to route a highway around a bog if possible. At numerous 
places not only have the highways across bogs sunk almost below water- 
level but also the culverts under them have entirely disappeared. 


In order to obtain exact knowledge concerning conditions in bogs, the 
need for test-borings, accurate samples of materials, and accurate location 
of different strata before, during, and after construction of fills is becom- 
ing better recognized. At present, explosives are used (1) to break up the 
surficial peat-mat and (2) to assure displacement of muck from beneath 
a fill and to hasten settlement of the fill. This is satisfactory for deep 
bogs, but for shallow bogs it seems more practical to remove the unstable 
material by some mechanical means and then replace it with stable material. 
Care must be exercised that a fill across a bog does not become a dam. 
In a few instances they have been purposely planned as such but other- 
wise passages through the fill must be provided. One of the most inter- 
esting problems in connection with peat-bogs is their utilization for parks 
and playgrounds. 


THE QUESTION OF THE SHOAL CREEK AND 
CARLINVILLE LIMESTONES* 


BY 
SIDNEY E. EKBLAW 


Assistant Geologist, on Detail from The State Geological Survey 
to the State Water Survey 


INTRODUCTION 


A Pennsylvanian limestone which crops out extensively along Shoal 
Creek was first designated as the Shoal Creek limestone by Engleman’ in 
his report on Washington and Clinton counties in 1868. This limestone 
as exposed in outcrops about two miles southwest of Carlyle in Clinton 
County and again at Carlinville in Macoupin County had been previously 
correlated with the Curlew limestone of Kentucky by Professor Leo 
*Published with the permission of the Chief, State Geological Survey, and Chief, 

State Water Survey. 


1 Engelmann, Henry, Geology of Washington County and Clinton County, Geo- 
logical Survey of Illinois, vol. III, pp. 148, 159-164, 175, 177-183. 1888. 
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Lesquereux in 1860*, but in 1907 Udden* pointed out that this correlation 
was erroneous, believing this particular limestone to be the equivalent 
of the Carthage limestone of Kentucky. Worthen in his report on Macoupin 
County in 1873‘ called this limestone the Carlinville limestone because of 
its outcrops at several points in the vicinity of Carlinville. 

Broadhead referred to it as the Shoal Creek limestone in his report 
on Bond County in 1875°. Udden and Shaw followed this terminology in 
their report on the Belleville-Breese quadrangles in 1915° and Shaw followed 
it again in his report on the Carlyle-Centralia quadrangles in 1923". In 
his report on the Gillespie-Mt. Olive quadrangles in 1926, Lee* noted the 
occurrence of two limestones — the upper he correlated with the Shoal 
Creek and the lower he designated as the Carlinville limestone because of 
its exposures near the town of that name, thus repeating Worthen’s 
nomenclature. 

RECENT STUDIES 

Reconnaissance investigations in the southwestern part of Illinois dur- 
ing the summer of 1931 disclosed the following composite stratigraphic 
section between two major Pennsylvanian limestones in Macoupin and Mont- 
gomery counties: 

Thickness 


Feet Inches 
LaSalle (?) cylothem 


LaSalle (?) limestone 
Limestone, fossiliferous, hard, gray, with nodules 


of darker limestone.....................000eeeeeeee 10-18 
Limestone, very fine-grained, gray; weathers gray 

to pink and becomes slabby on exposure............ 4 6 
Clay, calcareous, gray tinged with green, 

contains microfauna.....................0ceeeee eens 5 
Limestone, fossiliferous, light gray, also tinged with 

blue, more regularly bedded than that above...... 2 2 
Clay, calcareous, yellow......................0ce cues 5 


Limestone, fossiliferous, very fine grained, very hard, 

gray speckled with blue............................ 
Shale, calcareous, gray to gray tinged with green, 

WT I oo iodo kina 5 sin ase 0.0 sce bine o bey eed Lan 2 
Shale, black, hard, thin-bedded........................ 
Shale, dark gray tinged with green, poorly bedded.... 
Shale, black, hard, platy, fossiliferous.................. 
Shale, olive gray, light to dark, with a 2-inch band of 

dark limestone concretions 6 inches above the base 2 8 
Shale, gray, fossiliferous, with gray fossiliferous bands 

of limestone up to % inch thick.................. 2 
Shale, gray, tinged with green and dark gray........ 1+ 
Clay, calcareous, light gray to olive, ctontains small 

calcareous concretions...................eceeeee cease 3 4 


a) 


ws on 


2 Lesquereux, Prof. alse, Report on the Coal Fields of Illinois: Geol. Survey of 
Illinois, vol. I, pp. 222, 227, 1866. 

Bh mig Ae A., Notes on the Shoal Creek Limestone: Ill. State Geol. Survey, 
Bull. No. 8, yy 1907. 

‘Worthen, A . H., Geology of Macoupin County: Geol. Survey of Illinois, vol. V, 

. 290, 1873. 

5 Broadhead, G. C., Geology of Bond County: Geol. Survey of Ilinois, vol. VI, 
pp. 129, 131-134, 1875. 

* Udden, J. A., and Shaw, E. Description < the Belleville and Breese Quad- 
rangles: Covtetie Atlas of the U. 5 ‘No. 195, p. 6, 1915, 

™Sha , Description of the Carlyle and Centralia Quadrangles: 


aw, E. Geologic 
Atlas 3 ft. the U. 8. No. 216, p. & 


ee, Wallace, Description of the Gillespie and Mt. Olive Quadrangles: Geologic 
Atlas of the U. S., No. 220, p. 5, 1926. 
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Shale, sandy, calcareous, with beds of calcareous sand- 


stone having trails of invertebrates.............. 7 2 
Macoupin cyclothem 

Limestone, silty, light gray tinged with blue.......... 6 
Shale, silty, olive gray, with calcareous concretions... . 4 
Limestone, gray tinged with blue, crinoidal, with some 

thin lenses of calcareous shale.................... 2 6 
Shale, calcareous, gray tinged with green, fossiliferous 11 
SP CUE Iso eee aide Sok 5a ois care we esis wn Ue canescese 1 2 
Shale, black, hard, platy, fossiliferous................ 2 9 
Coal (No. 9 of Worthen section)...................... 8 
RI a ei Hi NO Sc BSc tis slow disin’d Wi Sihcage 8 ea SOak dee a 4 x 
Shale, calcareous, olive............... 0.0 c cee e eee 1 


Sandstone, calcareous, buff with sandy shales and lime- 
stones, carrying mudcracks, marine fossils, ripple 


UIE GNIS oo 8 oi asiaivs od nec cclee ceinawdeesecines 6 
Centralia cyclothem 
Limestone, gray spotted blue, fossiliferous............ 3 
Shoal Creek cyclothem 
Shale, sandy, partly calcareous, gray to olive.......... 0-14 


Shoal Creek Limestone 
Limestone, gray, fine-grained, compact, fossiliferous; 


fractures into rectangular blocks.................. 6+ 
Clay, calcareous, olive................ 0... c cece eee eee 3 
Limestone, gray tinged with brown, compact, 
fossiliferous, massive..................000cceeceeeee 1 8 
Clay, calcareous, olive, soft................ 0.0.00. 002 eee 5 
Shale, olive, noncaleareous, sandy...................... 10 
Shale, black, hard, platy......................ccceeeees 9 
Shale, coaly (coal at some localities)................... 2+ 
Clay, silty, noncalcareous in upper part, light gray.... 2 “4 
Sandstone, calcareous, buff to gray..................... 10+ 


This succession varies somewhat as it continues to the south through 
Bond, Clinton, Washington, Jefferson, and Marion counties, especially in 
regard to the upper limestone horizon which is represented in Jefferson 
and Marion counties by a massive calcareous sandstone, the lower portion 
of which is fossiliferous. 

The lower limestone crops out extensively along Shoal Creek in Bond 
and Clinton counties and is therefore unquestionably the one originally 
named Shoal Creek. As the described section was traced northward it 
was discovered that Worthen’s local Carlinville limestone was identical 
with the Shoal Creek limestone and that Lee’s correlation was erroneous 
in that he applied the name Carlinville to the lower limestone and the 
name Shoal Creek to the upper limestone which actually lies about 50 
feet above the true Shoal Creek limestone. 


CONCLUSION 


Consequently it becomes necessary to correct Worthen’s and Lee’s 
terminology and correlation by applying the name Shoal Creek to the lower 
limestone. Inasmuch as confusion would arise by attempting now to 
apply the name Carlinville to the upper limestone, it seems eminently 
desirable to abandon the name Carlinville. Further as the upper limestone 
appears to occupy the same stratigraphic position as the LaSalle limestone, 
it seems that the name LaSalle may well be applied to it. 
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WATER SUPPLIES IN LAKE COUNTY, ILLINOIS 


BY 
W. D. GERBER 
Engineer, Illinois State Water Survey, Urbana, Illinois 


ABSTRACT 


Water supplies in Lake County are obtained from two general sources, 
lakes and wells. Lake Michigan, with a hardness of about 130 p.p.m., 
furnishes raw water for the cities of Waukegan, Lake Forest, Highland 
Park, the Great Lakes Naval Station and the Army Post at Fort Sheridan. 
At each of these communities the raw water is filtered and sterilized 
before distribution to the consumer. 


The communities of Highwood and Deerfield purchase filtered water 
from Highland Park, but all other municipalities, except those above 
named, depend upon wells for their supply. 


Well waters may be divided into four groups, each named from the 
source of the water supply. 


Sand and gravel well waters.—The bedrock is covered with a mantle 
of drift that ranges in thickness from 90 feet at or near the lake shore 
to 300 feet or more in the west part of the county. Much of this drift 
is comprised of sand and gravel deposits, particularly in the west half or 
lake region of the County, and it is in this general area and in the buried 
valleys developed in the limestone bedrock that the sand and gravel well 
is most efficient as a source of ground water supply. 


In the main, water from sand and gravel is considerably harder than 
that from Lake Michigan. The minimum and maximum extremes found 
from analyses were 53 p.p.m. and 977 p.p.m., respectively. The softer 
waters are found in the northeasterly portion of the county with a pro- 
gressive increase in hardness to the south and west. Most gravel well 
waters contain some iron though in many instances not in sufficient amounts 
to cause staining. Sulfur odor and taste were found in but a few wells, 
notably in the vicinity of Half Day. 


Limestone well waters.—The limestone well as a water supply is more 
prevalent in the eastern half of the county than in the western. The study 
and comparison of the logs of wells into this formation developed three 
notable valleys filled with sand and gravel from which copious supplies 
of water are being obtained. 


From the many analyses of limestone well waters it was observed that 
the hardness varied from 7 p.p.m. to 865 p.p.m. In general, it may be 
said that waters having a hardness of 100 p.p.m., or less, may be found 
in Benton, Newport, and Antioch, the north half of Lake Villa, the north 
third of Warren, and the north half of Waukegan townships. A progressive 
increase in hardness is found to the south and west. 


A majority of the waters analyzed contained iron, some having highly 
objectionable amounts. Some of the low hardness waters were high in 
sodium salts which imparted a marked flavor to the water. 


Many wells into the limestone yield a water strong in sulfuretted 
hydrogen, and some 30 wells yield gas and small particles of oil. This 
latter material, of course, makes the water objectionable for domestic use. 
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St. Peter sandstone wells.—Of the 59 deep wells studied, 29 are 
classified as St. Peter sandstone wells since the water from them is drawn 
from the St. Peter sandstone. 

The hardness of these waters varies from 200 p.p.m. to 450 p.p.m. 
Here again the distribution of hardness is similar to the waters previously 
discussed, that is, the softer waters being noted in the northeasterly por- 
tion of the county, with an increase in hardness to the south and west. 

Most of the St. Peter well waters contain iron, about a third of the 
total having a concentration to an objectionable degree. As a rule, the 
St. Peter sandstone waters do not contain H.S, though several that did 
were found. Oil and gas are not generally associated with the St. Peter 
sandstone water. 

The yield from this sandstone has diminished to a point where 
75 p.p.m. is generally considered a good one. 


Cambrian system wells.—There are two sandstones embraced under 
this general title: the upper is called the Dresbach sandstone and the 
lower the Mt. Simon sandstone. 

These aquifers generally have high yields, particularly the Mt. Simon, 
since they have not been drawn upon as long or as hard as some others. 

The hardness of the Dresbach sandstone water has an average of about 
250 p.p.m. while that of the Mt. Simon sandstone is 335 p.p.m. Heavy 
pumping frequently has produced an increase in mineral content and 
hardness. 

Many of the deep well waters contained iron, but it was difficult 
to determine whether this mineral came from the aquifer, or from the 
metal parts of the pumping equipment. Of the 30 deep wells studied, 16 
contained H:S, while only one indicated gas. It is likely that the H.S 
and gas may come from uncased portions of the top limestone. 


PLANT RESIDUES OF COAL NO. 6* 


BY 
OrRIN J. HENBEST 
Illinois State Geological Survey, Urbana 


INTRODUCTION 


The materials herein described are the products of maceration of a 
column of No. 6 coal. A modified process of Franz Schulze’s method (1855) 
as described by McCabe’ in 1931 was used to prepare the coal for study. 
The crushed coal was oxidized for four days in a concentrated solution of 
nitric acid and potassium chlorate and then washed, first in ammonium 
hydroxide to remove the brown humic matter and then in water. The 
residue contains various easily isolated plant fragments such as spores, 
epidermis, cuticle, carbonized wood fragments, resin, etc. The desired 
structures are removed with a small pipette and mounted in glycerine 
jelly, which gives clear definition in a photo-micrograph. The plant residues 
may be seen to best advantage in water by placing them under a binocular 
microscope and using a combination of reflected and transmitted light. 
Photography of the material in water is difficult however. 

The column of coal was %x1x76% inches, and was cut parallel to 
the bedding plane in 2 centimeter sections. The average volume of each 

RM hm a; by permission of the Chief, Illinois State Geological Survey 


‘abe, Louis C., Some plant structures of coal: Trans. Illinois State Acad. 
Sci.. vol. 24, p. 321, 19381. 
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section macerated was 5 to 6 cubic centimeters. The different bands varied 
considerably in their response to the treatment of the macerating fluid; 
practically all of the vitrain’ or vitreous coal and about half of the 
clarain’, which contained most of the spores and epidermis, went into solu- 
tion, but only a negligible amount of the fusain was soluble. 

SPORES 

Spores are among the best preserved and most interesting plant 
residues found. They resemble in structure the pollen grains of some 
members of the present pine family or the spores of living ferns. Most 
of them are very translucent, some being almost transparent. In reflected 
light they have a bronze luster, and in transmitted light the color is reddish 
brown. 

Several kinds of spores occur: (1) spores of homosporous plants, those 
that bore only one kind of spores, which upon germination gave rise to a 
new generation in the life history of the plant; (2) spores of heterosporous 
plants, plants that bore two kinds of spores (microspores and megaspores) 
as Lepidodendron or the modern Selaginella; and (3) the microspores or 
pollen grains of the seed plants. 

The spores range in length from 1/40 mm. to 2.9 mm. The general 
shape is circular to oval. Some of them have bladder-like wings, some have 
a marginal wing, and still others have no appendages. The bladder-like 
wings give some of the small spores the appearance of modern pine pollen 
grains except for their larger size, .8 mm. including the wings. The 
common winged spore is about .6 mm. in diameter and the marginal wing 
averages .1 mm. in width. This spore also shows a feature characteristic 
of many of them, namely, a triradiate mark, ridge, or slit which represents 
the angle of contact between the spores of a tetrad or group of four spores 
that resulted from two successive cell divisions of the spore mother cell in 
the sporangium. Each mature cell was capable of reproducing a new 
generation in the life history of the plant. Each spore in the tetrad is 
about .6 mm. in diameter and has a peculiarly marked surface. On the 
surface opposite the triradiate mark is a design that resembles the facets 
in the compound eye of an insect. Most of the spores have thin membranous 
walls without any markings or appendages. 

Some of the sections of coal contained many small spores which were 


‘about 1/40 mm. in diameter, but the great percentage of the spores ranged 


from .4 mm. to .7 mm. in diameter. Two of the 98 sections in the column 
of coal contained no spores, four contained less than half a dozen spores, 
but many of them contained more than 100 spores. 


EPIDERMIS 

Epidermis is the layer of cells on either side of a leaf or on the outside 
of a young stem,’ whereas cuticle is the protective layer of non-cellular 
waxy material deposited outside of the epidermis. These structures may 
prove to be of value in identifying the species of the coal-forming plants. 
Well preserved epidermis is not abundant in the residues, but the outlines 
of the cells are common on the many fragments of cuticle which make 
up a large part of the material. Some specimens of cuticle have well pre- 
served cells as shown by the presence of stomata and by the spines or 
epidermal hairs. 


The more common type of epidermis preserved is well distributed in 
the column. The asymmetrical cells are usually irregularly arranged 
except for two or three rows which follow the line of a vein. The indi- 
vidual cells average .1 mm. across. A small thick piece of epidermis with 
narrow cells averaging about 1 mm. in length was isolated; the stomata 


2 Stopes, M. C. Proc. Royal Soc., vol. 9), series B. pp. 470-487, 1919. 











Papers in Geology—Twenty-fifth Annual Meeting 149 




















































have no regular arrangement. An unusual fragment containing epidermal 
hairs, stomata, and cells of two shapes was also found. The epidermal 
hairs, .2 mm. long, are borne in areas of more or less elongate cells with 
no stomata. On either side of this area are areas of irregular cells and 
stomata which are spaced from .05 to .1 mm. apart. 


WOOD AND OTHER STRUCTURES 

The most prominent characteristic of wood cells in both modern and 
fossil plants is the pitting in the cell walls. The “pits”, which formed 
during the thickening of the walls, represent areas of very thin membrane 
which provided for communication between adjacent cells. They are 
variously shaped, some circular and some elongate. 

Some of the pitting in the wood cells is remarkably preserved. Each 
row of scalariform or ladderlike pits represents one side of a cell wall. 
The pits, the longer of which may be .07 mm. in length, average about 
85 to the mm. Some carbonized wood fragments exhibit a striking resemb- 
lance to the vascular strands that may be seen at the node of a cast of 
Calamites. The small piece measures .6 mm. from left to right. One piece 
shows four spiral vessels. The spirals represent thickened walls inside 
the vessels. 

Other interesting structures found were a seed?, sporangia, periderm 
tissue, cross-sections of thickened wood cells, and resin rodlets and globules. 


THE LITHOLOGY OF COAL NO. 6* 
BY 
Louis C. McCABE 
Illinois State Geological Survey, Urbana, Illinois 


The most striking characteristic of the coals of the Illinois basin is 
their banded appearance. A megascopic analysis of twenty-one columns 
of coal No. 6, each of which represents the entire seam and which average 
6 feet 8 inches in length, shows an average composition of 75.88 per cent 
clarain' (glossy), 13.83 per cent vitrain’® (vitreous), 5.58 per cent fusain 
(“mineral charcoal’), 2.56 per cent clay, and 2.15 per cent pyrite. 


The vitrain bands, which vary in thickness from a maximum of 5% 
cm. to an arbitrary lower limit of 4% mm. (for practical measurement), are 
uniform and sharply defined. These bands are brilliant in appearance and 
usually show conchoidal fracture although cubical structure is sometimes 
induced by minute vertical fractures within the band. Vitrain continues 
for some distance through the bed although its lenticular nature can be 
demonstrated. Commonly the bands are in pairs which rarely can be traced 
along the bed until they merge and terminate. A thin section through 
such bands show them to be opposite walls of a cylinder in which the poorly 
organized central tissue has collapsed. 

Vitrain may exhibit a number of forms in thin section depending upon 
(1) the direction in which the cylinder is oriented with relation to the 
plane of the cut—single, double, continuous, or lenticular bands are possi- 
ble; (2) the anatomy of the plant, whether a pithy, hollow, or solid cyl- 
inder; (3) the presence of branches at the point sectioned; (4) the stage 
of growth at the time of preservation—a young succulent stem would find 

*Published by permission of the Chief, Illinois State Geological Survey. 

1 Stopes, M. C. Proc. Royal Soc., vol. 90, series B, pp. 470-487, 1919. 


2 Evans, M. M., Slater, L., and Wheeler, R. V., On Vitrain: Fuel, Vol. VIII, 
Pp. 30-36, 1929. 
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expression as a single band; and (5) the state of preservation of the ma- 
terial—some trees were undoubtedly split in falling or were partially 
decayed before burial. 

Cell structure is most readily seen in a well prepared cross-section 
of a stem because the cell walls in such a section exhibit a greater contrast 
to the material filling the lumens than they do in radial or tangential 
section. A single vitrain band sometimes shows two zones of well pre- 
served cells in the position of the secondary cortex on either side of the 
cylinder. The cells in vitrain are but little distorted when filled with 
infiltered material. The inference that the filling was largely of secondary 
origin follows from the fact that the protoplasm in actively growing cells 
is not capable of filling the lumens when it has suffered extreme dessication 
and from the fact that in the living plant the cells of older tissues are 
void of protoplasm or it is of negligible quantity. Occasionally thickened 
cells in the vitrain are not filled and many such cells have collapsed. This 
bogenstruktur frequently passes into fusain which it resembles except for 
its translucency. 

Clarain, the most heterogeneous of the banded constituents is markedly 
striped and glossy in appearance. It is closely knit but does not maintain 
the uniform thickness and definition so characteristic of vitrain. Thin 
sections show it to be composed of spore exines, cuticles, resins, and the 
degradation products of plants. In it are enclosed vitrain bands of mega- 
scopic and microscopic dimensions. 

Resins in the form of rodlets or globules and in zones three to four 
millimeters wide are common in both the clarain and the vitrain. Such 
zones are made up chiefly of many small ellipsoidal wine-red bodies, al- 
though a pale yellow variety rarely occurs. 

Fusain is present as dull black powdery or shiny lenses, fragments, 
or bands. It is flattened and striated parallel to the bedding, the striated 
appearance being due to the fibrous nature of the original wood, resin 
rodlets, or both. The fragments and lenses are distributed through the 
clarain as microscopic groups of thick-walled xylem cells. The cells are 
not filled with humic material but a secondary filling of mineral matter 
may be present’. 

Fusain is sometimes associated with vitrain; in such instances it repre- 
sents the outer cortex of the plant and the vitrain the enclosed tissues of 
the cylinder. A radial section of a Calamites stem from the Kathleen 
mine at Dowell, Jackson County, shows fusain forming the cortex and 
passing progressively inward to vitrain in which the pitting of the cell 
walls may be faintly seen. The fusainized cortex of Lepidodendron and 


Stigmaria have been found to extend for some distance along partings in 
the bed. 


McCabe, haute, Pon Some plant structures of coal: Trans. Illinois State 
Sci. ver 24, p. 325, 1931. 
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NEW RESEARCH IN ILLINOIS COAL BALLS 


BY 
A. C. Not 


University of Chicago, Chicago, and Illinois State 
Geological Survey, Urbana 


During the last year, several hundred coal balls from the former 
strip mine at Calhoun, Richland County, were sectioned. This coal was 
classified by Worthen as seam No. 13 or 14, which places it stratigraphi- 
cally high in the upper part of the McLeansboro formation, the youngest 
formation of the Pennsylvanian system. 

In order to examine the coal balls rapidly, they were quartered and 
the surfaces of the cuts were treated with cellulose film. In order to 
obtain a cellulose film, the surface of the coal ball must first be smoothed 
and then etched with hydrochloric acid. A layer of calcium is thus 
removed and the carbonized cell walls protrude from the surface like 
fibres of velvet. If a solution of cellulose is poured over this surface ve 
the cell walls become embedded in the cellulose film which easily peels 
off. This process proves that no replacement of organic substance takes 
place, but that the cell walls are actually preserved. We may conclude 
that the theory which assumes a complete destruction of cellulose by bac- 
terial action in the coal swamp does not seem to be borne out by facts, 
as far as observations of coal balls indicate. 

A close comparison between the coal balls from coal No. 5, Harrisburg, 

Illinois, from the Pyramid Coal Company, near Duquoin, from coal No. 6, 
and from coal No. 7, Danville, Illinois, with those of the Richland County 
coal give the following results: 

1. They are richer in fern sporangia, containing a type which belongs 
probably to the genus Sturiella, but of a new species’. wai 

2. These coal balls are richer in various fern steles, especially of the 
genus Botryopteris. 

3. Various Lepidodendron stems seem to be close to the species Lepido- : 
dendron vasculare. 

4. A new Sigillaria type occurs which has not yet been named. et 

5. A new Bothrodendron type is alse present. 

6. More than one species of Stigmaria ficoides is observed. 

7. Except for a number of new species, the coal ball floras of coals 
Nos. 5, 6, 7, and 14 do not differ radically. They even seem to have a 
large number of species in common. 

8. Contemporary Upper Carboniferous floras of Western Europe and 
of America differ from each other far more than has been generally as- 
sumed. 





1Mr. Roy Graham, University of Chicago, is preparing a doctor’s dissertation 
on this new fern sporangia. 
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ORIGIN OF THE GREAT LAKES BASINS 


BY 
FRANCIS P. SHEPARD 
University of Illinois, Urbana, Illinois 


ABSTRACT 


The importance of ice erosion in the excavation of the Great Lakes 
is discussed. It is concluded that the basins were excavated primarily by 
ice and that diastrophism and glacial damming of former river valleys 
have had only minor effects. Reasons for this conclusion are as follows: 

(1) Basins of this type are common particularly around the periphery 
of areas of continental glaciation. Many of these basins have been over- 
looked since they are submerged below ocean level in various arms of the 
sea. 

(2) Similar basins are lacking in the areas directly outside of the 
margins of the glaciated tracts. 

(3) The Great Lakes are both too deep and too wide to be considered 
the product of river erosion near the north south continental divide. How- 
ever, ice erosion may have followed old river valleys of small proportion. 

(4) Post glacial warping seems to have had little to do with the 
basins since it was of a type which would have tended to eliminate rather 
than form basins of this type. 

(5) The shape of the basins is typical of glacial erosion. 

(6) The size of the moraines beyond the lakes is comparable to the 
amount of material which would have been excavated if ice had been the 
chief factor. Also the nature of the drift suggests origin in the weak 
rocks of the lake basins. 


EVOLUTION OF PTEROTOCRINUS IN THE EASTERN 
INTERIOR BASIN DURING THE CHESTER EPOCH 


BY 
A. H. SUTTON 


University of Illinois, Urbana 


, ABSTRACT 


The evolution of Pterotocrinus, an aberrant and highly specialized 
genus of Camerate crinoids is traced. Under the influence of the rapidly 
and constantly changing conditions in the Eastern Interior Basin, Pteroto- 
crinus evolved into a large number of species most of which are grouped 
into three principal evolutionary lines or “gentes”. The genus is shown 
to have started in early Chester time, to have expanded into the greatest 
number of species during the middle Chester, and to have continued until 
the close of the Mississippian period. The possible ancestry of the genus 
is discussed. The practical value of certain species as stratigraphic mark- 
ers in the Chester (Upper Mississippian) series is pointed out. Fourteen 
new species are defined and thirteen earlier described species are rede- 
scribed, bringing into one paper all that is known to the writer concerning 
this genus. 
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THE DEPOSITIONAL BASIN OF THE SPRINGFIELD 
(NO. 5) COAL IN NORTHERN ILLINOIS’ 


BY 
H. R. WANLESS 
University of Illinois and State Geological Survey, Urbana, Illinois 


ABSTRACT 

The Springfield (No. 5) coal of northern Illinois was deposited in a 
basin which permitted a maximum accumulation of coal near its southern 
margin. The thickness of the deposit diminishes gradually toward the 
north to the point where the coal lenses out completely. The basin had 
its principal elongation from east to west and may have extended originally 
much farther west than the present erosional boundary of the coal. The 
southern margin of the coal is abrupt, and follows a line trending about 
N. 65° W., passing near Mt. Sterling in Brown County, and Chatham in 
Sangamon County. The basin is about 100 miles in width from north to 
south in western Illinois. 


1 Published with the permission of the Chief, Illinois State Geological Survey. 











PAPERS IN MEDICINE AND PUBLIC HEALTH 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


The program for the Medicine and Public Health Section comprised 
seven articles, all of which were presented, and a moving picture film. 

“Air Sickness,” by Major L. W. Ballantyne, U. S. Army, Chief 
Flight Surgeon, Chanute Field, Rantoul. 

“The Place of Milk Sanitation in Safeguarding Public Health,” by Dr. 
N. O. Gunderson, Commissioner of Health, Rockford. 

“Effect of Early Vitamin B Depletion on Learning Ability,” by Dr. 
Siegfried Maurer, Chicago. 

“The Thermal Death Time of Brucella suis,” by S. E. Park, Assistant 
Bacteriologist, State Department of Agriculture, and Dr. Robert Graham, 
Laboratory of Animal Pathology and Hygiene, University of Illinois. 

“Water Supply and its Relation to Public Health in Chicago,” by T. 
Schmid, Jr., Assistant Sanitary Engineer, Department of Public Works, 
City of Chicago. 

“Industrial Medicine as an Important Phase of Public Health,” by 
Dr. C. O. Sappington, Consultant in Industrial Hygiene, Chicago. 

“Wells, Rivers, and Water-borne Disease,” by Charles H. Spaulding, 
Chief Chemist, Water Purification Plant, Springfield. 

“Cancer—the Canti film—showing the behavior of living tissue in 
Vetro and the effect of radium upon cancer cells,” by Dr. Gilbert Fitz- 
patrick, F.A.C.S., Chairman Illinois Chapter American Society for the 
Control of Cancer. 


Average attendance at the section meeting was twelve; maximum, 
fifteen. 


Dr. N. O. Gundérson, Commissioner of Health, Rockford, was elected 
chairman of the section for 1932-1933. 


(Signed) Harry F. Fercuson, Chairman 
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THE PLACE OF MILK SANITATION IN SAFEGUARDING 
PUBLIC HEALTH IN ILLINOIS 


BY 
N. O. GUNDERSON, M. D. 
Commissioner of Health, Rockford, Illinois 


ABSTRACT 


This paper reviews the need for control of milk supplies as evidenced 
by milk-borne epidemics, and discusses the control measures in use. It 
points out that early attempts to control the milk largely by stipulating the 
environment under which it is produced have given place to attempts to 
measure in the milk itself the qualities that make it attractive to the 
consumer. For instance, richness is indicated by the Babcock test; safety 
is indicated by the word “Pasteurized” on the bottle cap; cleanliness is 
indicated by the sediment test; and keeping quality is indicated by the 
reductase test of the raw milk, which, if desired, may be further corrobo- 
rated by the use of the bacterial plate count, the Breed and Frost Little 
plate tests. 

Although great progress has been made in the sanitary control of 
milk supplies in Illinois, more has been accomplished in the larger cities 
than in the smaller ones, principally through the activities of efficient 
health agencies that are vigilant in the use of pasteurization and other 
control measures to protect their milk supplies. The greatest hope for 
further prevention and reduction of milk-borne disease lies in persuading 
the smaller cities to avail themselves of the protection that pasteurization 
offers, and through legislation to place the supervision and control of milk, 
whether used for pasteurization or sold directly to the consumer in the 
raw state, under the jurisdiction of the Illinois Department of Public 
Health. 


THE THERMAL DEATH TIME OF BRUCELLA SUIS 
BY 
S. E. ParK and RoBERT GRAHAM 


Laboratory of Animal Pathology and Hygiene 
University of Illinois, Urbana 


Studies on the thermal death time of two strains of Brucella suis in 
artificially contaminated milk were based upon two premises which imply 
that milk-borne Brucella suis may be a public health problem. 

1. Results of investigations in recent years suggest that milk con- 
taminated by Brucella suis may be regarded as one of the possible sources 
of undulant fever. Porcine strains of Brucella have been isolated from 
the blood stream of undulant fever patients, where contact with infected 
animals did not appear to be the source of infection. Strains of Brucella, 
believed to be porcine, have been isolated from cattle in dairy herds, 
incriminated in outbreaks of undulant fever. Cattle, artificially infected 
by intravenous injection and feeding of Brucella suis have shown occa- 
sional udder infection. This interhost susceptibility of man and cattle to 
swine strains of Brucella has created a problem in public health, one 
phase of which is the possibility of a milk-borne, porcine infection in 
humans. 

2. The possibility of infected cows’ milk producing porcine brucel- 
liasis in man emphasizes the importance of appraising the value of milk 
pasteurization temperatures in the elimination of this health hazard. This 
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has raised the question as to whether various strains of Brucella suis 
would be killed by pasteurization as routinely conducted in commercial 
plants. Conflicting data on the thermal death time of porcine strains 
have presented public health officials with the problem as to the risk 
involved in the use of Brucella suis contaminated milk, although pasteur- 
ized, for human consumption. In an effort to appraise the reliability of 
milk-pasteurization standards in the prevention of milk-borne porcine bru- 
celliasis, the results obtained in determining the thermal death time of two 
strains of Brucella suis at the Illinois Experiment Station are given. Since 
porcine strains appear to be more heat-resistant than bovine strains, the 
observations here reported may apply to bovine as well as to porcine 
strains. 
EXPERIMENTAL DATA 

Samples of sterile skim and whole milk, inoculated with varying 
amounts of a 24-hour growth of strains A and B of Brucella suis were 
heated in 5-cubic centimeter portions in cotton-stoppered tubes or 1-cubic 
centimeter amounts in hermetically sealed glass tubes. Strain A was 
isolated from an aborted porcine fetus and strain B from a porcine 
osteomyelitic lesion. The temperature at which the tubes were heated 
did not vary more than one degree. Viability of Brucella in the heated 
samples was determined by direct cultural methods. 

Cotton stoppered tubes.—Strains A and B of Brucella suis were ren- 
dered non-viable in skim milk, containing approximately 5,000 organisms 
per cubic centimeter, at 140°, 142°, and 144°F. for 30 minutes (cultural 
results checked by animal inoculation). Neither strain of Brucella suis sur- 
vived 30 minutes at 144°F. in skim milk containing approximately 50,000 
organisms per cubic centimeter. Skim milk, inoculated with approximately 
1,000,000 and 10,000,000 organisms per cubic centimeter, heated for 30 
minutes at 144°F. did not yield strain A, but strain B survived in samples 
similarly inoculated and heated. Strains A and B survived 30 minutes at 
144°F. in skim milk samples, containing approximately 100,000,000 organ- 
isms per cubic centimeter. Sterile whole milk samples, containing approxi- 
mately 50,000 and 1,000,000 organisms per cubic centimeter, did not yield 
viable Brucella suis after 30 minutes at 144°F. However, both strains 
survived 30 minutes at 144°F. in whole milk samples, that contained ap- 
proximately 10,000,000 organism per cubic centimeter. 

Sealed tubes—Although strains A and B of Brucella suis remained 
viable in whole milk samples that contained approximately 100,000,000 
organisms per cubic centimeter when heated in cotton stoppered tubes for 
30 minutes at 144°F., neither strain was viable after 7 minutes at 144°F. 
in similarly inoculated samples heated in hermetically sealed glass tubes. 
Both strains, however, survived in sealed tubes for 5 minutes. Whole milk, 
containing approximately 500,000,000 organisms per cubic centimeter, also 
yielded viable Brucella suis strains A and B after being heated in cotton 
stoppered tubes for 50 minutes at 144°F. In sealed glass tubes this milk 
yielded viable Brucella suis after 30 minutes at 134°F., 15 minutes at 
140°F., 10 minutes at 142°F., and 5 minutes at 144°F. At 140°, 142°, and 
144°F. Brucella suis strains A and B were killed in 20, 15, and 7 minutes, 
respectively. 


CONCLUSION 
The results of heating milk, artificially contaminated with two strains 
of Brucella suis, support the following: 
(a) A variance to heat resistance was noted in two porcine strains. 
(b) Brucella suis mass contamination in milk, in sealed tubes, was 
destroyed within the pasteurization range, permitting the inference that 
pasteurization prevents milk-borne porcine brucelliasis. 
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INDUSTRIAL MEDICINE AS AN IMPORTANT PHASE - 
OF PUBLIC HEALTH 


BY , 
C. O. SAPPINGTON, M. D., Director of Public Health 
Consultant in Industrial Hygiene, Chicago, Illinois 


ABSTRACT 


Industrial medicine, sometimes called industrial hygiene and industrial 
health, has been properly termed the clearing house of organized public 
health work. 

In the words of Prof. C. E. A. Winslow: “Public health is the science 
and art of preventing disease, prolonging life, and promoting physical 
health and efficiency through organized community efforts, for the sani- 
tation of the environment, the control of community infections, the educ2 
tion of the individual in principles of personal hygiene, the organization of 
medical and nursing service for the early diagnosis and preventive treat- 
ment of disease, and the development of the social machinery which will 
ensure to every individual a standard of living adequate for the mainte- 
nance of health; organizing these benefits in such a fashion as to enable 
every citizen to realize his birthright of health and longevity.” 

Industrial hygiene has been variously defined by different people, but 
perhaps the simplest definition is as follows: industrial hygiene is a spe- 
cialized form of medical and public health practice combining certain 
elements of medicine, engineering, chemistry, toxicology, psychology, soci- ‘ 
ology, statistics, and the principles of the prevention of disease, to the end fi 
result that the physical and mental efficiency of the worker is increased 
and production bettered in quality, quantity, and permanence. 


There are various interpretations of the field of industrial hygiene. 4 
Watkins, in 1920, expressed the following viewpoint: “It took the medical 
profession quite a while to realize that the possession of a sound medical a 
education did not rer se, qualify a man adequately to carry on the duties 
of a health officer. The profession has likewise been somewhat slow to 
recognize that the acquisition of sound surgical technique or skilled diag- 
nostic ability does not qualify a man to carry on the duties of an industrial 
physician.” Likewise, Dr. A. J. Lanza, who in 1931 was chairman of the 
Section on Preventive and Industrial Medicine and Public Health of the 
American Medical Association, stated in his chairman’s address in Phila- 
delphia: “Although there are able and experienced industrial physicians 
competent to deal with any situation which may confront them, one still 
finds all too frequently physicians who have had no real appreciation of the 
nature and effect of working conditions and only an imperfect conception 
of the pathology, symptoms, treatment or prevention of specific occupational “ 
diseases.” 


The fundamentals of industrial medical service have been variously 
defined, but very succinctly quite recently by Dr. James A. Britton, as 
follows: (1) Examination of all new employees; (2) periodic re-examina- ¢ 
tion of all employees; (3) routine and regular inspection of all work- 
ing conditions and special supervision of all those conditions where there 
is a definite health hazard; (4) consultation and advice to any employee 
on personal health problems; and (5) active cooperation in community 
health activities. These are stated to be the minimum requirements for an 
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industrial health service that is worthy of the name and it is added that 
the cost of a well organized competent medical department which regularly 
and satisfactorily carries on all these functions will not be an impossible 
burden on industry; if industry does less, it is not carrying its full share. 

The personnel of industrial hygiene is quite large and varied in its 
scope and consists of those who minister to the human body and its func- 
tions (including the physician, nurse, dentist, nutrition expert, psycholo- 
gist, and physical trainer) ; those who have to do with the physical environ- 
ment (the chemist, sanitary engineer, and sanitary inspector); those who 
have to do with the social environment (the sociologist, the social worker, 
the statistician, lawyer and physical educator); and finally, those engaged 
in fighting enemies in the parasitic environment (the bacteriologist and 
the protozoologist). Not all of these persons will be found in any one 
modern industrial medical service, but each one of them will be found in 
widely scattered industrial medical units, and in certain of these it would 
be difficult to progress without them. The physician is and probably always 
will be the leading figure in industrial hygiene; his chief work is to co- 
ordinate the work of the rest of the personnel, in much the same way that 
the diagnostician coordinates the efforts of various specialists and deter- 
mines the possible program in each case. 

It has been rather difficult to measure the tangible results accruing 
from the application of the principles of industrial medical practice chiefly 
because of lack of records kept before and after services have been estab- 
lished. However, the results of recent surveys have shown that absenteeism 
has been decreased an average of fifty per cent; a reduction in accident 
frequency has been lowered forty-three per cent; and the reduction of com- 
pensation insurance costs in the neighborhood of twenty-eight per cent. 
These figures were based upon a survey including a large number of or- 
ganizations. 

Opportunities for future development in the field of industrial hygiene 
and medicine are without limitation. For instance, McCord, a prominent 
industrial hygienist, has stated that health services have not been applied 
to more than four per cent of the existing industries in this country. From 
an economic point of view, it is now possible to cause a health service not 
only to pay for itself, but to yield dividends in terms of decreased ab- 
senteeism, decreased labor turnover, decreased compensation costs, and 
decreased accident frequency. 

Finally, a conservative point of view gives to industrial medicine un- 
limited chances for the betterment of human kind because it provides the 
possibility of health supervision of forty to fifty million employees, which 
opportunity is not available through any other source. Realizing these 
opportunities the Well-known industrial phrase “the public health is de- 
pendent upon the health of a nation’s workers,” becomes not merely a 
slogan but an industrial and economic principle worthy of the highest con- 
sideration and development. 
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WATER SUPPLY AND ITS RELATION TO PUBLIC 
HEALTH IN CHICAGO 


BY 
T. ScHMID, JR. 
Assistant Sanitary Engineer, Department of Public Works, Chicago 


ABSTRACT 


Perhaps no item has had so great an effect on public health conditions 
in Chicago as the quality of the public water supply. This is only natural 
because water is the one item of diet which every citizen must use. 

As Chicago grew, a demand arose for water for fire protection and 
domestic purposes which led to the building of the first water works by the 
Chicago Hydraulic Company in 1836. This system which took its supply a 
few hundred feet from the shore of Lake Michigan and distributed it 
through bored log mains soon became the source of numerous complaints of 
inadequate service and poor quality water. Chicago’s own water board 
was organized in 1852 and a campaign launched against unsatisfactory 
health conditions to lessen the toll of typhoid and dysentery. No sooner had 
the city water works been built than the intake, which was about 600 feet 
off shore, was found to be in a zone of sporadic pollution and, as the city 
continued to grow, the frequency of pollution periods and the degree of 
pollution became more intense. Finally in the early sixties conditions 
became very acute, the water very objectionable and its taste and odor 
pronounced at times, resulting in a situation which forced the building of 
Chicago’s first tunnel under Lake Michigan to an intake two miles from 
shore. This five foot tunnel which is still in use marked the beginning of 
the present water works system. It is very unfortunate that accurate 
statistical data of deaths from water-borne diseases are not available for 
this period which was unquestionably the darkest era in the city’s history, 
insofar as public health was concerned. 

Public improvements were not able to keep pace with the growth of the 
city, with the result that Chicago had to pay the penalty which every 
community has paid where the increase in population is out of proportion 
to that of the sanitary facilities. It is a well known fact that such epidemic 
diseases as cholera, typhoid fever and associated intestinal disturbances 
have followed in the wake of every concentration of population, whether 
temporary or permanent, unless adequate provisions were made for the 
proper disposal of human wastes. 

Accepted factors in typhoid fever distribution are our water supply, our 
milk and food supply, and personal contact. Progress made in improving 
the Chicago water supply is especially reflected by a resumé of the typhoid 
fever death rates. In the water-borne epidemic years of 1872, 1881, 1891-2, 
typhoid fever was the most common disease which physicians were called 
upon to treat—today it is among the rarest. 

Prior to 1893, analyses of water were of a chemical nature and methods 
of disease control were based largely upon the “filth” theory’. The great 
discoveries in bacteriology which were announced in the 80’s were applied 
to the practice of curative and preventive medicine in the early 90’s, result- 
ing in a remarkable reduction in the typhoid fever rate from 173.8 in 1891 
to 37.5 in 1894. During the development period which followed in the next 
decade the rate was again materially lowered. 
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By far the most important step taken towards safeguarding Chicago's 
water supply was the opening of the drainage canal in January, 1900, per- 
mitting the diversion of sewage wastes away from Lake Michigan. 

Pasteurization of milk, inaugurated in 1908, also aided materially in 
eradicating typhoid from metropolitan Chicago. 

The value of chlorine compounds for disinfecting water was shown in 
1908 by C. A. Jennings at the Union Stock Yards in Chicago and within 
a few years water supplies throughout the country were being treated with 
chlorine. Although experimental chlorination was tried at Chicago intake 
cribs in 1912, it was not until December of 1916, that the entire water 
supply was continuously chlorinated. The typhoid death rate then dropped 
from 5.1 in 1916 to 1.6 in 1917. Since that time there have been two 
localized typhoid fever outbreaks on the south side of Chicago. The first, 
which occurred in 1916, resulted from a flooded sewer in the vicinity of 
the 68th Street Pumping Station. The second, in 1923, was either caused 
by an interruption in the chlorination process or the occurrence of ab- 
normally heavy pollution in the raw. lake water. Following the latter 
epidemic a program was established for maintaining rigid supervision over 
chlorination in Chicago. Modern chlorinating equipment was purchased, 
each pumping station was provided with duplicate chlorinating units and 
three shifts of chlorine attendants to give their full time to the chlorination 
of the water supply. 

Trained sanitary engineers of the Water Purification Division of the 
Bureau of Engineering are charged with the responsibility for chlorination 
control from the time the water leaves the crib until it reaches the con- 
sumer’s home. Administrative supervision such as this is of vital im- 
portance’. The Chicago system for chlorination control is today recognized 
as one of the most efficient and has frequently been used as a model by 
other cities. Its low per capita cost as indicated in the table, is an out- 
standing feature. 


Distribution of 1930 Per Capita Costs 























Cost Percent of 

Item Total Cost 
RN Fs ES LONG EIS 0.0338 34.9 
RIN So 0 beg bad a 8 gata ed wh 0.0254 26.3 
Water pollution Inspection...................... 0.0138 14.2 
ee Stn oie ot. ne mn ike cee 0.0126 13.0 
Engineering and supervision.................... 0.0089 9.2 
Collection of samples. .............-. Sante ween 0 .0023 | 2.4 
OE OOM. aise 8 19d 6 Ci ce ek REA 0.0968 | 100.0 








Acknowledgments.—The writer wishes to express his gratitude to Mr. 
Arthur E. Gorman, Engineer of Filtration, Department of Public Works, 
for his helpful suggestions, and to officials of the Chicago Board of Health 
for their assistance in securing the statistical data upon which this paper 
is based. 


1 Rawlings, I. D., Rise and Fall of Disease in Illinois, p. 375, 1927. 
2 Wolman and Gorman, Waterborne Typhoid Fever Outbreaks, p. 49, 1931: 
* Falk, I. S., Journal Preventive Medicine Vol. 1, p. 68, September, 1926. 








PAPERS IN PHYSICS AND CHEMISTRY 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


The thirteen papers on the Physics and Chemistry program were all 
presented at the section meeting and all but two are herein published. 

“Photography of atom building,” by H. D. Harkins, University of 
Chicago, and “The chemistry of gallium,” by Warren C. Johnson, University 
of Chicago, were not presented for publication. 

Four papers were presented in joint session of the Physics and Chem- 
istry groups, after which the two groups separated. Five additional 
papers were then presented before the Chemistry group and four before 
the Physics group. 

The attendance was as follows: joint session, average—sixty, maximum 
—eighty-five; Chemistry division, average—thirty-five, maximum—fifty; 
Physics division, average—twenty-five, maximum—thirty-five. 

It was voted to elect separate chairmen for the two groups but it was 
the desire of some that they should cooperate and probably have some 
papers in joint session. Chairmen elected for 1932-1933 are: for the 
Chemistry division, Dr. George C. Ashman, Bradley Polytechnic Institute, 
Peoria; for the Physics division, Otis B. Young, Southern Illinois State 
Normal University, Carbondale. 





(Signed) 





E. H. WinuiaMs, Chairman 
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THE CHEMICAL STERILIZATION OF PUBLIC 
WATER SUPPLIES 
BY 


Howarp W. ADAMS 
Illinois State Normal University, Normal 


Probably 60 per cent of the population of the United States is enjoy- 
ing the health protection which comes from the use of sterilized water 
supplies. Assuming an average per capita daily consumption of 100 
gallons, it follows that there must be the collection, filtering, often the 
softening, the sterilization and distribution through an intricate system of 
underground conduits at a fairly constant pressure, of approximately 
seven and one-third billion gallons daily. Here is a triumph of science and 
engineering of which the consuming public is scarcely aware, and whose 
attention is called to the quality of the product only on those rare occasions 
when an unusual taste or odor is found in the supply. Its bacterial quality 
is such that over long periods of time not a single organism may be found 
in a ten cubic centimetre portion. This service is rendered at a cost of 
approximately one cent per day per person. 

The wholesale sterilization of water supplies in the United States began 
about 1910. Nowhere is the efficacy of the process more evident than in 
the decline of deaths from typhoid fever which is so generally a water- 
borne disease. In 1910 the rate per 100,000 of population in the United 
States was 22.8, in 1920, 7.6, and in 1930, 5 (1). 

In terms of human lives saved, these figures mean a yearly conserva- 
tion of 21,894 and the number who have yearly escaped the disease is 
probably five times as great. That this saving in human life and suffering 
can largely be attributed to sterilized water supplies is shown in the case 
of the city of Milwaukee (2). In 1916, the sterilization of lake water 
with chlorine was discontinued for a period of eight hours. There resulted 
50,000 or 60,000 cases of gastro-intestinal trouble and within the next few 
weeks 400 or 500 cases of typhoid fever with 40 to 50 deaths. Again, the 
city of Olean, New York (3), having a population of 21,600 had an out- 
break of the disease in 1928, traceable to faulty operation of the city’s 
water sterilization equipment, in which there were 248 cases and 25 deaths. 
The city was empowered to issue $425,000 in bonds to cover its liability. 
Merchants estimated a loss of $200,000 in business while $125,000 was ex- 
pended on improvements in the waterworks, making the total water bill 
for the city $750,000, which is a per capita cost of $34.80. 

In Illinois where 52 per cent of the inhabitants use chlorinated water, 
it is clearly apparent that regions of high population have low rates, while 
rural areas have high rates. 


Typhoid Fever in Illinois in 1931 (4) 














Rates 
Part of State Population| Cases Deaths 
Case Death 
Northern (33 counties)..| 5,648,608 223 29 3.9 0.5 
Central (35 counties)....| 1,150,547 158 25 13.7 5 he 
Southern (34 counties). .| 985,485 423 73 42.8 7.4 
TOM ..| 7,784,640 804 127 10.3 1.6 
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It is to be observed that 12.7 per cent of the population, that of the 34 
southern counties, had 52.6 per cent of the cases and 57.5 per cent of the 
deaths from the disease in the state. 

In 1896, G. W. Fuller (5) applied chloride of lime to the raw water 
supplying the city of Louisville, Kentucky. A similar treatment was given 
the water supply of Maidstone, England, in 1897, and similar experiments 
were started five years later in Belgium. The animals in the Union Stock 
Yards, Chicago, in 1908, were given water from Bubbly Creek containing 
chloride. Ten years later the city began the chlorination of the public 
supply. In the last two decades the process has been perfected and has 
been extended so rapidly that the world traveller need never be far beyond 
its protective influence. 

At the present time liquid chlorine is almost universally used. The 
liquid gasifies and then is carried into the water at a predetermined rate 
dependent upon the degree of pollution of the raw water. The fundamental 
chemical reaction is believed to be that in which hypochlorous acid is pro- 
duced. ‘ 

The hypochlorous acid is believed to be the sterilizing agent. In addi- 
tion to this function the chlorine may chlorinate such materials as amino 
acids, unsaturated compounds and phenol bodies, if present in the water, 
while oxidizable substances such as aldehydes, ferrous and manganous 
salts, and hydrogen sulfide may be acted upon by the hypochlorous acid. 
These reactions necessitate an increase in the dosage in order to insure a 
high degree of sterilization. This may mean the application of two or 
more parts per million in order to obtain a residual amount of 0.2 or 0.3 
parts per million. With chlorine selling at four cents a pound a dosage of 
5 parts per million represents a cost of but $1.70 per million gallons, which 
means a per capita cost of about six cents yearly. In addition to its bac- 
tericidal value, chlorination prevents algae growths on filters and clarify- 
ing units at the water plant, thus increasing their usefulness. 

THE PROBLEM OF TASTES AND ODORS 

Chlorination of water containing organic materials frequently produces 
derivatives that have marked and disagreeable tastes and odors. Chlorinous 
tastes are produced by an excess of free chlorine, and chlorophenolic tastes 
result from the chlorination of phenolic bodies. The latter tastes and 
odors are much more pronounced and are, therefore, a more frequent cause 
of trouble. Thus, chlorinated ortho hydroxy benzaldehyde can be detected 
by taste to the extent of one part (6) to 1000 million parts of water, while 
the product arising from ordinary phenol is detectable one part to 100,000 
million. The chlorophenolic tastes in the water of the south side of the 
city of Chicago are attributed to phenolic wastes poured into the lake at 
South Chicago and adjacent points. Phenols in stored water may also 
arise from decomposition of organic materials. 

Taste prevention by use of chloramines.—In order to prevent the action 
of chlorine on organic substances present in the water, the practice has 
arisen of feeding both chlorine and ammonia to the water thus producing 
chloramines which are odorless, tasteless, and non-toxic to human beings, 
but more effective as germicides than chlorine, although somewhat slower 
in action. 

The reactions involved are as follows: 

(2) NH;:+H.CO,=NH.HCO; 

(3) HOCI+NH.HCO=NH.Cl+2 H.0+CO., 

(4) 2 HOCI+NH.HCO:-==NHCl.+3 H.O+CO, 

(5) 3 HOCI+NH,HCO.=NCl1+4 H,O+CO. 
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According to Chapin (7), the predominating reaction is determined by 
the hydrogen-ion concentration of the solution. Thus at a pH of 8.5 (1) 
the product is 100 per cent monochloramine (reaction (3) ), while at 4.4 
it is entirely dichloramine, (reaction (4) ). Below 4.4, seldom met in 
water practice, reaction (5) sets in. 

The formation of the mono- and di-chloramines through the use of 
ammonia saves the chlorine used in the treatment from being consumed 
by the organic matter, thereby preventing undesirable tastes and odors, 
and permits the carrying of a desirable chlorine residual of 0.2 or 0.3 
parts per million for a longer time in the distributing system. In practice 
the ammonia dose is about one-half the chlorine. Recently the use of 
ammonium sulfate instead of ammonia has been adopted at certain plants. 

Taste and odor removal by active carbon.—Charcoal has long been 
supposed to be highly efficacious when used as a filtering agent for the 
improvement of water. Ordinary, or non-active carbon has been found to 
have a phenol absorptive capacity of but one per cent of that of highly 
active carbon. For water treatment the carbon is finely powdered and of 
great absorptive surface. Garner, McKie and Knight (9) report that one 
cubic foot of active carbon, weighing 10 pounds, has a surface area of 
3,000,000 square feet. It is fed into the water by means of a dry feed 
mechanism at the rate of about five parts per million parts of water or 42 
pounds per million gallons at a cost of $2.10. The carbon is applied, of 
course, ahead of the filters. Such material furnishes inexpensive insurance 
against undesirable tastes and odors, while the application is so elastic that 
seasonal trouble may be taken care of. Such treatment is also of high value 
because the quality of the water holds the confidence of the public. Sterili- 
zation, accompanied by undesirable tastes and odors, in a considerable 
measure defeats its own purpose, but with the undesirable qualities removed 
it becomes a great human blessing. 

Thus, through the combined efforts of science and engineering, one of 
the essentials of human existence, water, is practically no longer a vehicle 
for the spread of contagious diseases. The value of this in promoting 
public health is immeasurable. 


BIBLIOGRAPHY 

(1) U.S. Public Health Reports. 

(2) TURNEAURE and RUSSELL, Public Water Supplies, 3rd Ed. p. 169. John 
Wiley and Sons. 

(3) DEAN, A. S., The Olean City Epidemic of Typhoid Fever in 1928. Am. 
J. P. H. and Nation’s Health, 21:390 (1931). 

(4) Report from the State of Illinois, Department of Public Health. 

(5) CoHN, Chlorination of Water. Municipal Sanitation, 2:333 (1931). 

(6) Apams, B. A.’ Substances Producing Taste in Chlorinated Water. 
Water and Water Engr., 33:109 (1931). 

(7) CHAPIN, J. Am. Chem. Society, 51:2112 (1922). 

(8) BAKER and SCHMELKES, Research Publication 305 p. 4, Wallace and 
Tiernan Co. Inc. Newark, N. J. 

(9) GaRNER, W. E., McKir, D. and KNnicnHt, B. C.. The Area of the In- 
ternal Surface of Charcoal as Determined by the Absorption of the 


Normal Aliphatic Alcohols from Aqueous Solution. J. of Physical 
Chem. 31:641 (1927). 








Physics and Chemistry—Twenty-fifth Annual Meeting 


PURE AIR FOR OUR CITIES' 


BY 
D. B. KEYES 
Professor of Industrial Chemistry, University of Illinois, Urbana 


A city dweller, although he has the advantage of many modern con- 
veniences and luxuries, pays a high price for silence and pure air. It is 
interesting to note what it is that polutes our city atmosphere. Large 
power plants are apparently the chief offenders, if one considers individual 
flues. The rather dense voluminous haze coming from them consists of 
solid particles produced as an ash by the burning of powdered coal. This 
ash is composed largely of inorganic materials and contains very little 
carbon, yet it seems to be sufficient to cut down materially the light rays 
from the sun and undoubtedly produce some irritation of lung tissue. 

The resident of our cities in the Middle West not only has to contend 
with this form of air polution but is also subjected to varying amounts of 
sulfur gases produced by coal burners and present in the flue gases. The 
common coal used in this territory contains approximately four, sometimes 
six per cent by weight of combined sulfur which burns to sulfur dioxide in 
the ordinary combustion reaction. Tests also indicate the presence of a 
small amount of sulfur trioxide. It is well known that sulfur dioxide in 
any appreciable quantity in the atmosphere causes irritation to the mucous 
membrane as well as a destructive action towards growing plants. 

Once the flue gases have been sent to the atmosphere, however, there 
is some question as to whether or not the sulfur dioxide reaches the ground 
in anywhere near the concentration—approximately three tenths of one per 
cent—that exists in the flue gases. The presence of fog would tend to in- 
crease the amount of sulfur dioxide brought to the ground within a definite 
area. The presence of solids, such as ash, might also bring about the same 
results. In other words, the sulfur dioxide may be absorbed by a water 
particle or adsorbed by a solid particle and carried to the ground by gravity. 

The presence of a fog, without wind, apparently brings about some 
further oxidation of the sulfur dioxide to sulfur trioxide. The official 
Belgium commission appointed to investigate the Meuse Valley catastrophe 
has stated that such is their opinion. The atmospheric conditions in the 
Valley were apparently just right for the further oxidation of sulfur 
dioxide to sulfur trioxide with the result that large quantities of sulfuric 
acid were formed and rained down on the residents. Naturally if such was 
the condition, only the more hearty were able to survive without appreciable 
effects. 

Although there seems little fear of such a catastrophe being repro- 
duced anywhere in this country, the polution of the air with sulfur dioxide 
is not an aid to human health. The problem has been attacked in two ways 
—first, by removing the sulfur from the coal; second, by removing the 
sulfur dioxide from the flue gases. 

Studies of the first method, which is the logical one, have been con- 
ducted along several lines: (1) the elimination of sulfur compounds from 
the coal by well developed washing methods, (2) the oxidation of the 
sulfur compounds to soluble sulfates and the leaching of the coal with 
water, and (3) the reaction of the sulfur compounds with some gas such as 
hydrogen to produce hydrogen sulfide which can be readily removed. Prob- 

1 This article is based on the work of Professors H. F. Johnstone and R. D. 


Snow of the Chemical Engineering Division of the Engineering Experiment Station, 
University of Illinois. 
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ably the final solution of this problem will be the utilization of some sort 
of heat treatment in connection with hydrogen gas after the coal has been 
subjected to mild oxidation, as laboratory tests have shown that at least 60 
per cent of the sulfur can be removed from Illinois coal by these means. 

The scrubbing of flue gas represents better possibilities of immediate 
solution, but this method will never solve the problem of air polution in 
our cities because it is impossible to conceive scrubbing or otherwise treat- 
ing all the flue gases within a congested area. The work at the University 
of Illinois was based on the belief that it is possible to oxidize the sulfur 
dioxide to sulfur trioxide by means of the oxygen present in the flue gas, 
if a proper catalyst is present. Iron and manganese sulfates proved to be 
satisfactory catalysts when present even in relatively small amounts. Com- 
parative tests indicate that one gallon of pure water will remove 90 per 
cent of the sulfur dioxide from 40 cubic feet of flue gases whereas one 
gallon of water containing a small amount of catalyst will remove 90 per 
cent of the sulfur dioxide from 2500 cubic feet of flue gases. 

The work was originally done in the laboratory using a synthetic flue 
gas. Further work using actual flue gas from the University power 
plant did not give reproducable results because of the existence of in- 
hibitors, apparently phenolic bodies. It was finally found that a direct 
current applied momentarily and periodically to the solution destroyed 
these inhibitors and permitted the catalyst to function over a long period of 
time. Sulfuric acid solutions were obtained with concentrations as high as 
30 per cent acid. 

The results of the experiments so far indicate that it may be economi- 
cally possible to scrub the flue gases from our larger power plants and re- 
cover most of the sulfur dioxide incidentally removing a large portion of 
the solid material, which in itself is beneficial. 

An interesting sidelight to the investigation is the problem of the 
disposal of the enormous quantities of dilute sulfuric acid. It is probable 
that most of the acid will be run to rivers or bays along with the alkaline 
waste products from industrial centers. Fish experts believe this would 
in no way injure the fish which live in the waters some miles below the 
point of entrance of the waste material. If it becomes possible to concen- 
trate this dilute sulfuric acid at a reasonable cost this enormous source 
would be a distinct factor in sulfuric acid production in this country, but 
such a process is not now economically feasible. 

Many engineering or physical problems must be solved before the 
scrubbing of flue gases to remove sulfur dioxide becomes an industrial 
success. Perhaps one of the most interesting problems is the question of 
increasing the rate of oxygen absorption in the water solution, the rate 
depending upon the pressure, temperature, surface, and time of contact. 
The chief resistance of this absorption is the stagnant liquid film in im- 
mediate contact with the gas and through which the gas passes only by 
diffusion. The basic requirement for the scrubbing operation is the elimi- 
nation of this film or reduction of its thickness to the minimum. This can be 
done readily in standard equipment but unfortunately it is always accom- 
panied by a high back pressure, not permissible in this particular opera- 
tion. It is not economically feasible to force the flue gases through the 
scrubbing equipment under pressure because of the enormous quantity of 
gas to be treated and the corresponding high cost of power. 

It may be said that, in spite of the many apparent difficulties, this 
problem of elimination of sulfur dioxide and solids from flue gases should 
be solved in the not far distant future. Work at the University of Illinois 
on this process and also on sulfur removal from coal should point the way 
to a solution of the general problem of air polution. 
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REACTIONS IN SOLIDS 


BY 
ROLAND WARD 
University of Illinois, Urbana, Illinois 


INTRODUCTION 


Within the last ten years many investigators, in quite diverse fields, 
have been studying reactions which take place in heterogeneous systems 
involving two or more solid phases. The problem is quite complex but the 
mass of data which has been accumulated now presents some degree of con- 
formity. A complete historical development of the subject is unnecessary 
in this review and only the salient features of the various kinds of re- 
actions are here discussed. 


I—RECRYSTALLIZATION AND CRYSTALLOGRAPHIC CHANGE 

When a crystalline metal has been subjected to cold-working, some of 
the atoms become displaced from the regular lattice of the crystals with 
the formation of a number of deformed regions. The process of restoration 
of the uniform lattice is called recrystallization. The theoretical treatment 
of the subject has been attempted in a recent paper by J. A. M. van Liempt.’ 

Crystallographic change is essentially a transformation from a meta- 
stable crystal lattice to one of greater stability.* From a consideration of 
the equilibrium CaCO;—Ca0+CO:, Langmuir® came to the conclusion that 
reactions of this type, which result in the production of two solid phases 
and a gas, can occur only at the interface between the two solid phases. 
Hume and Colvin extend this conception to the change from one crystal 
form to another. According te these authors three factors govern the 
course of the reaction: (1) rate of nucleation; (2) particle size; and (3) 
linear rate of preparation of the interface between the two solids. 

The nuclei of the new lattice form at the surface of the solid, especially 
where it is deformed, and the formation of nuclei is preceded by a period 
of induction which depends upon the previous history of the substance. 
Mechanical deformation, according to van Liempt’, should not be necessary, 
since the surface of the particle constitutes of itself a deformed area. 


II—REACTIONS IN WHICH A SOLID DECOMPOSES TO GIVE A GAS 
AND A SOLID 

A considerable amount of work has been done upon the dissociation of 
hydrates, carbonates, sulfates, etc. The investigations have, until re- 
cently, been limited to applications of the phase rule to these systems and 
the discrepancies‘ which appeared in the results of different investigations 
have led some to the conclusion that equilibrium in such systems either does 
not exist or is very difficult to attain’. 

For this type of reaction Langmuir (loc. cit.) suggested that the re- 
action took place at an interface between the two solid phases and in 1929 
Hume and Colvin’ showed that, in the decomposition of potassium hydrogen 
oxalate hemihydrate, the decomposition starts along crystal edges and 
spreads throughout the crystal at definite velocity when the temperature 


1%. anorg. Chem. 195, 366 (1931). 

2J. Hume and J. Abt — Mag. (7), 8, 589 (1929). 

* Irving Langmuir, J. C. S. 388, 2268 (1916). 

* Huttig and Lewinter, Aielt. Augen. Chem, 41, 1084 (1928). 

* Huttig and Frankenstein, Z. anorg. Chem. 185, 408, 413 (1930). 
* Proc. Roy. Soc. 125, 635 (1929). 
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is constant. The same authors with Coppock’ showed that potassium 
chlorate decomposition follows essentially the same mechanism. In a later 
paper Hume and Colvin’, in an ingenious piece of research, have shown 
that, in the decomposition of CuS0O..5H:O at low vapor pressures the ve- 
locity of propagation of the interface remained remarkably constant at 
constant temperature. 


III—REACTIONS OCCURRING BETWEEN TWO SOLIDS 
These reactions may include reactions such as: 

BaCO; + Na.SO, = BaSO, + Na.CO; 

CaS0O.+Si0.—CaSi0:+S0; 

BaO + PbCl: = BaCl. + PbO 
They are generally carried out with powdered mixtures of the two reac- 
tants. This field has been reviewed in several papers in Germany notably 
by Tammann’ and Hedvall*. The former shows that true equilibrium cannot 
exist in such systems. The reactions are in general characterized by a 
period of rapid initial reaction which occurs at a more or less definite 
temperature and a slower reaction which may or may not reach comple- 
tion. The first rapid reaction takes place at the points of contact between 
the particles while the decrease of reaction rate is assumed to be due to 
the necessity, for at least one of the reactants, of diffusing through the 
layer of reaction product. Jander™ and his co-workers have developed this 
field considerably. 


The temperature at which a reaction begins is the point at which the 
atoms or molecules of one of the reactants become capable of position 
change due to increased vibrational energy. In some cases, a change of 
crystalline form takes place at this temperature; in some cases, a 
marked increase in electrical conductivity takes place. Ion deformation 
and the presence of impurities often influence the rate of reaction. 


These apparently varied factors complicate the study of reactions 
between solids but it seems reasonable to hope that they may not be so 
different in their origin. Reaction between two solids takes place at the 
temperature at which the atoms have a certain mobility. In a mixture 
prepared by grinding the ingredients together it is highly probable that 
much deformation of the crystals should take place. The molecules, atoms 
or ions in these deformed regions will become capable of position change 
at a much lower temperature than those in the perfect lattice. Conse- 
quently the first rapid reaction may be assumed to be due to the presence 
of these deformed portions of the particles. Upon the removal of the de- 
formation either by reaction with the other substance or by recrystalliza- 
tion, the reaction, becomes slower. This may be due to the slow rate of 
diffusion through the reaction product or to the fact that only a few of the 
atoms or molecules, on the surface of the now perfect crystal, have suf- 
ficient energy to be capable of reaction. Let us assume that the latter 
factor is the major one. When one of the substances is undergoing a 
crystallographic change at the reaction temperature, the supply of these 
atoms or molecules which have the capability of position change is con- 
tinuously replenished and the reaction will proceed to completion sometimes 

7 Trans. Faraday Soc. 283 (1931). 

5 Proc. Roy. Soc. A 132, ohas (1931). 

* Tammann, Zeit. Angew. Chem. 39, 869 (1926). 

Tammann, Trachr. Geo. Wiss. Gottingen Math- physik Klasse 277 (1930). 

*Hedvall, Zeit, Elektrochem. 36; 853 (1930). 

“Jander and co- -workers, Zeit. anorg. —-. 163, 1-30 (1927); 166, 31 (1927); 

113 (1928) ; 174, 11 {9%8) : 190, 65 (1930) ; 190, 397 (1930) ; 196, 321° (1981) ; 200, 345 
(1931) ; 202, 135 (1931). 
Zeit. Angew. Chem. 41, 73 (1928). 


2Z, anorg. Chem. 197, 399 (1931). 
%Booth and Ward J. Phys. Chem. 36, 961 (1932). 
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with considerable velocity. At temperatures below the transition point the 
number of atoms or molecules having the necessary energy is much lower 
but not necessarily negligible. The confirmation of Tammann’s conception 
of diffusion being the main factor rests upon the fact that, when the 
fraction of a substance which has reacted is plotted against the logarithm 
of the time, a straight line results. 

The writer has observed that when the results of Hume and Colvin 
(loc. cit.) upon the decomposition of CuS0O..5H:0, are plotted in this manner 
a straight line is also obtained. It is therefore possible that the diffusion 
theory is not to be accepted and that crystallographic transformation or 
the energy of the atoms or molecules on the crystal surface may be the con- 
trolling factors. 


RECENT ADVANCES IN THE CHEMISTRY OF 
THE RARE EARTHS 
BY 
GORDON HUGHES and D. W. PEARCE 
University of Illinois, Urbana, Illinois 


The outstanding achievements in rare earth chemistry in recent years 
have come from investigations concerned with the fundamental chemical 
properties of these elements. This paper is an abstract of the more im- 
portant articles of this nature, and of the work done at the University of 
Illinois during the past two years. 


Fractional crystallization of the cerium group double magnesium 
nitrates and of the yttrium group bromates still continue to be the most 
important methods for the separation of the individual rare earths. Rolla 
and Fernandez’ have suggested the use of the mixed double magnesium and 
double manganese nitrates for the separation of the cerium group earths. 
From their studies, the solubilities, in water, of the pure double manganese 
nitrates and the double magnesium nitrates increase with increasing atomic 
number, while the solubilities, in the solid state, of the double manganese 
salts in the corresponding double magnesium nitrates decrease with in- 
creasing atomic number. 


The separation of certain rare earth sulfates by a partial thermal 
decomposition of the sulfates and a subsequent leaching with water has 
been undertaken by Willard and Fowler’. They determined the products 
formed in such decompositions and the dissociation pressures of the pure an- 
hydrous sulfates at definite temperatures. Separations were attempted by 
maintaining the partial pressure of the sulfur trioxide above the heated 
mixed sulfates at a value intermediate between those of the pure con- 
stituents, so that the sulfate of one rare earth would be decomposed to its 
insoluble oxide, while the other remained as the soluble sulfate. The results 
were negative, since a solid solution of the oxides results when a mixture 
of the isomorphous sulfates is decomposed. Since cerium sulfate decom- 
poses to the non-isomorphous cerium dioxide, separations of this element 
are successful. The procedure was applied to various types of mixtures. 


Wells’ has reported the varying solubility in ether of mixtures of 
rare earth nitrates which have been very carefully heated. He has sug- 
gested that the startling differences in the solubilities of the individual 

1 Atti. Acad. Lincei. é aa 370. (1928)., Gazz. Chim. Ital. 57, 704. (1927). 


2 Jour. Am. Chem 54, 496 (1932). 
* Trans. Wash. oA Sci. 20, 146 (1930). 
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rare earths may be due to variations in the degree of dehydration of these 
salts. Studies at the University of Illinois have shown that, under uni- 
form conditions, the minimum temperature to convert the rare earth mono- 
hydrate to the anhydrous salt varies considerably from one rare earth to 
the next. 

Jantsch and Skalla‘ have prepared anhydrous samarium tri-iodide by 
gradually heating the hydrated salt with ammonium iodide to 350° C. and 
finally to 650°. The tri-iodide, when heated in a steam of dry hydrogen 
to about 760° C., decomposes to the deep green samarium di-iodide. Some 
of the properties of the di-iodide are given. Jantsch, Skalla and Jawurek‘ 
have studied the thermal decomposition of the trihalides into the dihalogen 
compounds. 

Yntema® has prepared europous sulfate by the electrolytic reduction 
of an europic salt in the presence of the sulfate-ion, thus separating 
europium from gadolinium and samarium. Ball and Yntema’ used the 
same method to obtain ytterbium containing only traces of the other earths 
from crude material containing only about % per cent of ytterbium. 

New compounds of the rare earth elements have been described by 
Kolthof and Elmquist*, Pagel and Brinton’, Klemm” and his coworkers, 
Zhukov", Sieverts and Gotta”, Picon and Cogné". Physical constants of 
most of these compounds are also given. 


Schwarz and Geise“ and Lejeune* consider the compound formed when 
cerium salts are oxidized by air or by hydrogen peroxide in alkaline solution 
as a derivative of cerium dioxide in contradistinction to the views of previ- 
ous investigators who held that the compound was a derivative of CeO:, in 
which cerium had a valence of six. 

Concentrated amalgams of lanthanum and neodymium have been pre- 
pared by Audrieth” and coworkers and that of cerium by Biltz and Meyer" 
and by Muller and Schmidt”. 

Baxter and Behrens” have redetermined the atomic weight of lan- 
thanum as 138.926, a value 0.026 higher than the present internationai 
value. Prandtl” has prepared very pure samples of erbium for atomic 
weight determinations by a combination of several basic precipitation 
methods. 

Spedding ™ has diagrammed some of the energy levels of GdIV for the 
temperatures of liquid air and liquid hydrogen as a result of his study on 
the ultra violet absorption spectra of GdCl:..6H.O and GdBr;.6H:0 in a 
magnetic field. Uzumasa and Okino” suggest a relationship between the 
dielectric constant of the solvent and the shifts in the absorption bands as 
a result of their studies on the absorption spectra of praseodymium and 
neodymium hydrated nitrates in glycerol, acetone, methyl alcohol and 
pyridine. 


*Z. anorg allgem. Chem. = 391 (1930). 

°Z. anorg. allgem, Chem 207 (1931). 

* Jour. Am. Chem. Soc. 52, IB (1930) . 

™ Jour. Am. Chem. Soc. = 4264 (1930). 

* Jour. Am. Chem. Soc. » 1225 (1931). 

* Jour. Am. Chem. Soc. on "42 (1929). 

7. anorg. allgem. Chem. 190, 123 (1930). 

“Ann. inst. ys. Chem. 3, 461 oe) 3, 600 (1927). 
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The work of Willard * and Furman” and their coworkers has shown 
the usefulness of ceric sulfate solutions as oxidizing agents for volumetric 
anaylsis. 

Takvorian * using an Indian monazite as starting material, obtained 
about five hundred grams of neodymium-samarium concentrates which he 
examined for the K and L series lines of illinium. His failure to find any 
trace of the element is undoubtedly due to the small quantity of original 
material he used. The arc spectra of these samples were also recorded and 
photometered and were found to correspond well with artificial mixtures of 
supposedly pure neodymium and samarium. Analyses made by one of us 
of samarskite by the magneto optic method have shown illinium to be 
present in this ore to the extent of about one part in ten million, showing 
that it is absolutely necessary to start with very large amounts of original 
material to get any detectable concentration of this rarest of the rare earths. 


COLLOIDAL HYDROUS BERYLLIUM OXIDE* 
BY 
WILLARD H. MApson 
University of Illinois, Urbana, Illinois 


Ever since 1861, when Thomas Graham’ first drew a distinction between 
the two classes of solutes which he termed crystalloids and colloids the 
scope of colloid chemistry has increased until today it is associated with 
practically every branch of applied science. Consequently the definition of 
colloids and colloidal systems has become increasingly complicated. It is 
impossible to formulate any direct statement which will include even a 
few of the common colloids, such as milk, rubber, gelatin, clay, concrete, 
varnishes and cellulose esters. Today it is more or less arbitrarily con- 
sidered that particles with diameters between 1 mu and 100 mu (10-7 and 10- 
cm.) are colloids. It must be remembered that these limits are not definite. 

There has been much controversy concerning the stability factors of 
various colloidal systems, notably colloidal hydrous ferric oxide and the 
announcement by Sorum’ of his so-called “chloride-free” ferric oxide sols. 
Therefore the author, under the direction of Professor Krauskopf, began 
the study of the preparation and properties of hydrous beryllium oxide sols 
in the hope of proving or disproving some of the stability theories. 

Hydrous beryllium oxide sols’ were made by heating syrupy beryllium 
chloride in large casseroles, using a small flame of an adjustable burner. 
When the material was nearly dry, that is, when only a few syrupy bubbles 
were forming, the flame was turned up to full height. When the redness 
of the flame could be seen through the bottom of the casserole, one liter of 
boiling water was added, the sol boiled for a minute and afterward allowed 
to cool in the air. If the water was not added at the proper time no sol 
resulted which showed that the chloride had to be quickly decomposed in 
order to produce the “oxychloride” apparently necessary for the prepara- 
tion of a stable sol. Lately the writer has prepared sols which were about 
seven times as concentrated as those formerly produced. About eight 
grams of syrupy beryllium chloride were placed in a 150 cc. quartz evapor- 


*Jour. Am. Chem. Soc. 4 36, 132, 557 (1930). 
*Jour. Am, Chem. Soc. 1443, 2347 (1980) | 53, 1283 (1931). 
*Compt. Rend. 192, 1330" iste (1931). 
*Contribution from the Chemical Laboratory of the University of Illinois. 
*Graham, Trans. Roy. Soc. 151, 183 (1861). 
? Sorum, J. Am. Chem. Soc. 50, 1263 (1928). 
pa. Madson and Krauskopf, J. Chem. Edu. 6, 334 (1929); J. Phys. Chem. 35, 3237 
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ating dish and heated with a small flame until the material was nearly dry. 
Then the dish and contents were quickly heated to redness and immediately 
plunged into a liter of boiling water. The sols thus formed were treated 
as before. After purification they were stable for only-a few weeks. 

The sols were purified by dialysis at about 75° C, for 12 to 168 hours 
in a Sorum dialyzer* using collodion membranes. The hydrogen-ion con- 
centrations of the sols were measured by means of a glass electrode’. -The 
PH values of the sols increased rapidly during the first few hours of 
dialysis due to the removal of free acid which had been formed by the 
hydrolysis of the beryllium chloride. The hydrogen-ion concentration de- 
creased to a pH of 7.0 at fifty hours and then remained constant even 
though the sols were dialyzed for a week. This indicated that the sols 
were very stable. 

Hydrous beryllium oxide sols belong to the class of sols known as 
lyophobic of suspensoid colloidal systems. Flocculation values give a 
relative indication of the stability of the various sols, especially if the 
values are determined under conditions for comparable work in the coagu- 
lation of colloids by electrolytes as outlined by Murray’. The flocculation 
values have been determined for sixteen inorganic electrolytes using purified 
beryllium oxide sols. Since the beryllium oxide sols were prepared from 
beryllium chloride it might be expected that they were stabilized by an 
excess of the salts. The amount of chloride present in the sols continued to 
decrease during more than one hundred hours of dialysis while the floccula- 
tion values were constant after twelve hours of dialysis. Therefore it 
seemed apparent that the sols were not the result of simple hydrolysis nor 
was the stability due only to adsorbed beryllium chloride. The stability of 
the systems has been attributed to: (1) some minute amount of beryllium 
chloride or oxychloride, (2) some minute amount of basic beryllium acetate, 
(3) the character of the hydrolysis, (4) the slight hydration of the oxide, 
and (5) the amphoteric nature of the oxide. 

The size of colloidal hydrous beryllium oxide particles has been deter- 
mined by the direct particle count method" using an ultra-microscope. As- 
suming that the particles were cubes, the average cube edge was 153.5 mu; 
assuming the particles to be spherical, the average radius of the particles 
was 95.3mu. This large particle size together with the slight hydration of 
the oxide may explain why only dilute sols of beryllium oxide have been pre- 
pared. Apparently if concentrated stable sols of hydrous beryllium oxide 
are to be prepared, conditions must be developed which will produce smaller 
particles, increase the hydration, or both. The particle sizes of the more 
concentrated sols previously mentioned have not been determined but it is 
expected that they would be much smaller in size than those formerly pre- 
pared. 


*Sorum, J. Am. Chem. Soc. 50, 1263 (1928). 

5 Hazel and Sorum, J. Am. Chem. Soc. 53, 49 (1931). 
© Murray, Chem. News 128, 277 (1921). 

™ Madson, J. Phys. Chem. 36, 855 (1932). 
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THE PINACOL-PINACOLONE MOLECULAR 
REARRANGEMENT 


BY 
JULIUS STIEGLITZ, RUSSELL B. Cooper, and GEORGE W. AYERS, JR. 


ABSTRACT 


The rearrangement of pinacol to form pinacolone (H;:C:):C(:OH):C 
(:OH) (:CH;)2=(H:C:);C : C::0(:CH;)+H:0 was studied from the 
point of view of theories developed by one of us to account for such other 
well-known molecular rearrangements as Beckmann’s, Hofmann’s, Curtius’, 
etc., in which occur migrations of alkyl or aryl groups from carbon link- 
ages to nitrogen. A source of instability, a “fault” in the molecule, leading 
to the rearrangement is found, in agreement with views expressed by 
Lauder W. Jones, in the electronic instability residing in the juxtaposition 
of two partially oxidized carbon atoms in the molecule of pinacol. Acids, 
which bring about the rearrangement, are considered to form oxonium 
salts which, by the loss of water, develop a positive free electric charge on 
one of the carbon atoms of alcohol character in pinacol. It is to this positive 
charge on a carbon atom that a negative methyl group, :CH:, slips from 
the neighboring carbon atom in the actual rearrangement. In support of 
this view the velocities of rearrangement were studied (with R. B. C.) 
under the influence of various acids and of a given acid in different con- 
centrations. The velocity coefficients increased with the strength of the 
acids and increased proportionally to the concentrations of a given acid. 

Oxonium salts of pinacol formed with hydrogen bromide and hydrogen 
chloride were isolated (with G. W. A.) and the conditions under which these 
salts undergo the pinacol-pinacolone rearrangement, on the one hand, or 
are transformed into halides (the normal reaction of alcohols with halogen 
acids) were studied and defined. In accordance with the theory it was 
found that the ease of rearrangement of the halohydrines is in the order 
of chloro, bromo and iodohydrine—the same order as that of the well- 
known increasing activity of alkyl chlorides, bromides, and iodides. 


THE “FLASH” IN THE AFTERGLOW OF ARGON WITH 
A FIXED VACUUM 


BY 
CHARLES T. KNIPP 
University of Illinois, Urbana, Illinois 


In a recent number of the Philosophical Magazine the writer and L. E. 
Scheuerman described a “flash” that appeared in the afterglow of certain 
gases, notably nitrogen, when the residual gas was suddenly compressed. 
Recently (December 4, 1931) the writer while exhibiting the electrodeless 
discharge in a liter pyrex flask at the Butler meeting of the Indiana 
Academy of Science observed a flash in the afterglow with a fixed vacuum. 
This particular tube contained argon at a pressure of between 0.1 and 0.2 
mm. of mercury, and was prepared in May, 1931. No record was kept of 
the moisture present, or of the purity of the gas. Mr. H. C. Roberts, as- 
sistant to the writer, said that this peculiar action of the gas was observed 
and briefly commented upon at the time the tube was sealed off, but for 
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some reason the phenomenon was passed by until the striking observation 
was again made as referred to above. A paper’ recounting the above was 
read by title at the New Orleans meeting of the American Physical Society 
in December, 1931. 

No definite experimental theory has as yet been attempted. The con- 
ditions for a flash are exceedingly difficult to obtain. Much time has been 
spent since the New Orleans meeting in attempts to prepare other flasks 
containing residual argon which would exhibit the flash but thus far all 
except one have proved unsuccessful. Argon from three different sources 
has been tried, and great care has been exercised in the moisture content 
and purity of the gas. Also much care has been taken in the outgassing of 
the pyrex bulbs previous to priming them with argon. To vary the condi- 
tions 12-liter and on down to 1-liter bulbs were employed. At no time was 
the slightest flash observed to accompany the afterglow. All this indicates 
that the optimum conditions for a flash are very critical. It seems that the 
inner surface condition of the flask is a factor, that impurities must be 
present in definite proportions and that the pressure of the residual gas 
must be exact. Possibly also the source of excitation must come within 
certain circuits. The liter bulb that seemingly works so well has failed on 
two or three occasions. The writer has taken this bulb with him on lecture 
trips and has failed twice to get results in seven or eight attempts. The 
source of energy was the 110 volt AC lighting circuit of the place visited. 
The failure was attributed to a possible low supply voltage at the time, since 
the exciting set-up was the same, of course, at each place. This is given 
as evidence that the conditions for producing the phenomenon are exceed- 
ingly critical and one is forced to conclude that the original bulb that does 
exhibit this flash is one possibly in a hundred. 

Mention was made above of an exception. This was with residual air 
in a 12-liter bulb and was observed for a period of five to ten minutes only, 
when the condition for producing the flash was lost. We were not able to 
reproduce the flash though every effort was put forth to do so. In this 
instance it seemed decidedly to be a case of inner surface conditions and 
not the gas employed, for another 12-liter flask connected to the one in 
which the flash was observed exhibited no afterglow or flash, yet the same 
gas was in both and at the same pressure. 

Thus we have but one bulb that exhibits this interesting phenomenon. 
The flash occurs within one or two seconds after the energizing source has 
been removed and is of sufficient brightness (when all goes well) to be ob- 
served by viewing it directly or by reflection on the walls of a darkened 
room. Following this the intensity of the afterglow changes color slightly 
and dies off rapidly. Some observers, who have viewed it critically, declare 
that additional flashes follow the initial one in decreasing brightness. This 
may be wholly subjective, the writer thus far has never observed any ad- 
ditional flashes. ; 

Spectroscopic studies are planned. To date the energies of the writer 
have gone largely in the attempted preparation of additional flasks with 
the hope of intensifying the flash to better enable the spectroscopic studies 
to be made, but apparently with little success. This elusiveness makes the 
problem all the more fascinating. 


7C. T. Knipp, Abstract No. 64, Phys. Rev., 39, 5, Mar. 1, 1932. 
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DOUBLE-CRYSTAL X-RAY SPECTROMETRY 


BY 


LYMAN G. PARRATT 
University of Chicago, Chicago, Illinois 


ABSTRACT 


INTRODUCTION 


X-ray spectrometry can be divided conveniently into three divisions: (1) pro- 
duction of the X-rays, (2) spectral analysis of the X-rays, and (3) measurement 
of the X-rays. In this abstract we shall confine our discussion to the analysis of 
the rays, or the separation of the beam into a spectrum. 

Two considerations of prime importance confront us in all spectrometry: How 
accurately can we segregate a single wave-length from a beam? Will this more or 
less monochromatic beam have sufficient intensity to allow its study? 

SINGLE-CRYSTAL SPECTROMETRY 

The resolving power of any X-ray spectrometer is determined by two factors. 
The first is the imperfect collimating action of the slits, which can be termed 
the geometrical resolving power. The second is the physical resolving power, as 
set forth in the theory of crystalline diffraction, and can be expressed as the 
deviations from the Bragg law n\=2d sin ©. The physical resolving power of a 
Bragg type single-crystal spectrometer is, for all angles of incidence, much greater 
than the geometrical resolving power, and we can say that the limit of the instru- 
ment is contained in its geometry. (See Phys. Rev. 38, 203 (1931).) 

Divergence.—The angle of horizontal divergence of the beam incident upon the 
crystal may be defined as 2a and the vertical divergence as 2y. Then 2a=w,+w: 

L 
and 2g =h, +h, where w:, w2, h; and hz are the widths and heights of the confining 
L 
slits S, and S, respectively, and L the distance between them. Assume for sim- 
plicity strict obeyance of the law n\=2d sin 0, and, for the moment, that the 
incident beam is composed of purely monochromatic radiation. Considering all 
possible rays passing through the slits, the limiting divergence being the angles 2a 
and 2y, one finds a certain small amount of radiation having the maximum vertical 
divergence and at the same time striking the crystal at the proper angle © for 
reflection but whose angle projected in the horizontal plane is greater than 0 by 
an amount €. This particular ray is shown in the diagram by the dotted line. 
Simple trigonometry gives the value of € as ¢* tan 8. These considerations allow 


2 
for the horizontal divergence of the incident beam an angular range (@—a) to 
(6+<a) and for the reflected beam an angular range 6 to (@+¢€). Consequently, 
reflection of this wave-length takes place while the crystal is rotated through the 
range (2a+€), which is therefore the full width of an ionization or “rocking curve” 
taken for this wave-length. 

Resolving power.—Two lines of wave-length difference dd are arbitrarily defined 
as resolved if, as in optical spectrometry, the “maximum” of one falls above the 
“minimum” of the other. This wave-length separation amounts to an angular 
separation of d6, where d6 = 14(2xr+€) = 14(2a+<¢" tan 0) 
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Also d0@ =2d cos © from nd = 2d sin © tan 0 
Therefore dd = 2d cos 8 (a+%4¢? tan O) which gives \ = a+¢* tan © 
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For a given wave-length, the only variables in this expression for the resolving 
power of a single-crystal spectrometer are a and ¢. If the resolving power is to be 
increased, the widths and heights of the slits must be decreased or the distance be- 
tween them increased. Either change results in a diminution of intensity, and a 
compromise between intensity and resolving power must be made. This com- 
promise is inherent in all single-crystal spectrometers. 


DOUBLE-CRYSTAL SPECTROMETRY 
Instead of allowing the beam reflected from the crystal to pass directly into 
the ionization chamber let there be placed a second crystal so as to intercept the 
reflected beam. When this second crystal is properly orientated the beam will 
strike it at the glancing angle © and experience a second reflection. There are 
obviously two positions of the second crystal for which this orientation is effected. 
Case I and Case II or the “anti-parallel” and the “parallel’’ positions. 


Geometrical width of a line.—The geometrical width of the line reflected from 
crystal A we have just seen to be €, = gtan O,. This angular range will therefore 


2 
be the horizontal divergence of the beam incident upon the second crystal, B. The 
vertical divergence of the beam is unchanged by reflection from crystal A. Just as 
in the case of the first crystal, there will be an angle €, for the geometrical width 
of a single wave-length reflected from crystal B. Consequently, the curve obtained 
by rocking crystal B will have a full geometrical width of A® given by 


Case I Case II 
AG =€, +€s AO =€, —€z 
AO = ¢* (tan ©, +1an Os) A® = ¢* (tan ©, —tan Os) 
2 2 


That the positive sign between €, and €, in case I must be replaced by the negative 
sign in case II can be seen from simple analysis of the two cases. 


Dispersion.—Consider two lines in the incident beam separated by a wave- 
length difference 6x. Crystal A will give these lines an angular separation of 
60, and crystal B will separate them by 605. It follows that if crystal A remains 
stationary, crystal B must be turned through an angle dO, in order to reflect 
both lines. Now 

Ny, 6X Np6r 
60; = 2d cos O, and 60, =2d cos Og 








Na Np 
dO, = 60, +60, =6d\ 2d cos 0, ~ 2d cos =) 
which gives for the dispersion 
D=d®;= Na al Np 
6 (s cos 8, 2d cos 5.) 
the plus and minus sign applying to cases I and II respectively. 

Resolving Power.—Applying the same definition of resolving power that we 
employed for the single-crystal spectrometer, two lines are resolved if they are 
separated by an angular range for crystal B of an amount equal to one half the 
geometrical full width of asingle line. That is, providing 

d@, =A0 =¢* (tan 0,*+tan Op). 
2 4 





The expression for D just derived, when multiplied by n\ =2d sin 9, gives, 
D=d0, = 1 (tan 0, tan®@,) 
-_. 
¢ 1 r 4 
Therefore 4dr (tan 0, tan O03) = (tan @,+tan @,) and a=¢ 
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It will be observed that this expression for the geometrical resolving power of 
a double-crystal spectrometer is identical with that obtained for a single-crystal 
instrument ifa=0. In this sense, the first crystal can be said to act as an extremely 
effective collimator for the beam incident upon the second crystal. The greatest 
virtue of the two-crystal instrument lies in the fact that the resolving power is 
independent of the slit-widths, and a highly resolved beam of relatively large 
intensity is available. Actually the geometrical resolving power can be made much 
greater than the physical resolving power, and the limitations of the double -crystal 
spectrometer are then determined by the state of perfection of the crystals. That 
practically perfect calcite crystals can be obtained has been shown by the author 
(Parratt, Phys. Rev. 41, 561 (1932). 


ELECTRON FOCUSSING PROPERTIES OF CROSSED 
ELECTRIC AND MAGNETIC FIELDS 


BY 
A. E. SHAW 
Ryerson Physical Laboratory, University of Chicago, Chicago, Illinois 


In magnetic deflection experiments for the determination of e/m for 
electrons, the difficulty of making an accurate measurement of the velocity 
of the electrons constitutes the principal uncertainty in the attainable pre- 
cision of the determination. In 1929, Bartky and Dempster called attention 
to the remarkable focussing properties of crossed electric and magnetic 
fields and they deduced an equation for e/m which does not contain the 
velocity explicitly but involves simply the radius of curvature and the 
electric and magnetic fields. 

The present work is an attempt to examine experimentally the focuss- 
ing properties of crossed fields in order ultimately to make an accurate 
determination of e/m for electrons. Such a combination of fields which act 
simultaneously possesses the desirable property of focussing both in direc- 
tion and velocity, if the variations are not too large. The method consists, 
essentially, of projecting a beam of electrons into a radial inverse first 
power electric field at the same time that a homogeneous magnetic field is 
established normal to the plane of the trajectory. With the proper com- 
bination of the two fields the electrons are brought to a focus 127° 17’ from 
the slit. A very fine wire is placed at this point in order to receive the 
electrons, and a maximum deflection of a galvanometer connected to the 
wire indicates symmetrical refocussing. When this occurs the radius of 
curvature of the beam is known from the geometry of the apparatus, and 
by measuring, on a potentiometer, the magnitudes of the electric and 
magnetic fields, e/m can be computed directly in terms of the electric and 
magnetic, fields and the radius of curvature. Although the original equa- 
tion for e/m does not contain the velocity explicitly, it is necessary that 
electrons of a suitable velocity be projected into the crossed fields. This 
velocity is adjusted to the proper value during the process of focussing. 
The sharpness of the focussing curves obtained thus far suggest that this 
combination of fields should permit of a determination of e/m with an 
accuracy of at least 1 in 2000. 

One difficulty has arisen in the work due to the formation of polarized 
layers on the plates of the electric field. These layers operate to change 
the intensity of the electric field so that the intensity as measured exter- 
nally will not be a true measure of the field actually deflecting the beam. It 
is possible, however, accurately to measure these extraneous potentials and 
work is in progress to develop a means of keeping them as constant as 
possible before a final determination of e/m is made. 





——— 
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INVESTIGATION OF THE WEHNELT CATHODE 
EXPLOSION 


BY 
O. B. YOUNG 
Southern Illinois State Teacher’s College, Carbondale 


ABSTRACT 

This work is preliminary in an attempt to determine the cause of the 
Wehnelt cathode explosion. 

A discharge tube with a hot, coated platinum cathode was used. A 
“B” battery eliminator maintained a steady, low potential drop across the 
tube. 

Experiments were performed in which different gases were introduced 
into the tube after the current had started. These experiments seem con- 
clusive that the explosion is due to some action in the coating on the cathode 
and is not due to any sudden ionization formed by the introduced atmos- 


phere. The active materials were barium oxide and No. 6 Express sealing 


wax. The gases used were air, hydrogen, and oxygen. 

Further work was done to determine whether the explosion is due to a 
chemical action in the active coating. Here a platinum strip about 1% 
mm. wide was cupped to hold a paste made of BaO, C and distilled water. 
When a potential difference of 60 volts per cm. was applied and the strip 
was heated to brilliance, the resulting chemical action produced instantly a 
discharge so great that it could not be measured with an Ayrton universal 
shunt and galvanometer. After 30 seconds the current decreased to a 
readable value. 

The above experiment was repeated with a potential difference of 3 
volts per cm. The discharge again began immediately but continued to 
increase for 5 minutes before starting to decrease. 

It should be observed that the chemical action eliminates the necessity 
of priming and offers a possible explanation of the Wehnelt cathode ex- 
plosion. 

















PAPERS IN PSYCHOLOGY AND EDUCATION 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


All six of the articles which comprised the program of the Psychology 
and Education Section were presented at the section meeting. Abstracts of 
four of them are here published. “Laboratory Method in Educational Psy- 
chology,” by Guy T. Buswell, University of Chicago, was being published in 
the May issue of the Elementary School Journal and therefore is not in- 
cluded here. The article on “Supervised Teaching at North Central Col- 
lege,” by C. E. Erffmeyer, was withdrawn from publication at the time 
that abstracts were requested in substitution for the full articles. 

Attendance at the section meeting was only eleven, presumably because 
of an unannounced change in the place of meeting. 

Ralph Pringle, Normal University, Normal, was elected chairman of 
the section for the 1933 meeting. 


(Signed) M. M. Maynarp, Chairman 
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EVOLUTION OF COLLEGIATE CHEMISTRY CURRICULA 


BY 
Bruce W. MERWIN 


Southern Illinois State Normal University, Carbondale, Illinois 


During the past half century the offerings of the various college de- 
partments of science have changed greatly, resulting at present in some 
uncertainty as to what new courses should be added as these different de- 
partments expand. It is the purpose of this paper to study the shifts in 
collegiate courses offered in chemistry, to try to show possible causes of 
these changes, and to see what the present tendencies are. 


Three periods may be distinguished in the history of chemistry within 
the time studied: (1) an early period ending about 1880; (2) a middle 


division extending to 1910; and, (3) a recent one lasting until the present 
time. 


During the first period, when the practical and the utilitarian domi- 


nated, the ideas of classification and philosophy and little experimentation 
were associated. 


The second period, from 1880 to 1910, was characterized by the devel- 
opment of the laboratory, an expression of the growing scientific spirit, 
and the tendency to stress the study of laws and theories, all having as an 
aim the development and discipline of the mind, accompanied by a rapidly 
increasing tendency toward the utilitarian. The changes in subject matter 
and content indicate that the practical or utilitarian aim in college educa- 
tion had become widely adopted by the end of the century. The transition 
from the classical to the modern, from the theoretical and speculative to 
the practical point of view, evoked certain movements which in turn con- 
tributed toward the change in aim. The desertion of the disciplinary aim 
was responsible for the transition from required to optional work, for the 
shifts in the amounts of time allotted to the various subjects, for the intro- 
duction of new subjects and the repression of some of the old, and even 
for new methods of instruction and increase in enrollment. 


Many of the recommendations of the Committee of Ten, 1893, are still 
reflected in the college offerings in chemistry. The more important recom- 
mendations were as follows: chemistry for those going to college or scien- 
tific schools and for those going to neither should be treated in the same 
manner and include the same content; chemistry should be taught by a 
“combination of labovatory work, textbook, and through didactic instruction 
carried on conjointly, and at least one-half of the time devoted to these 
subjects be given to laboratory work;” an entire year should be devoted to 
the subject; one-fourth of the time of the high school course should be 
devoted to nature studies, and this amount of preparation should be re- 
quired for entrance to college. 


The third period, extending from 1910, or perhaps a little earlier, to the 
present day, has witnessed a strong shift to the practical, the useful, in all 
school subjects, and an attempt to offer those things that will best fit the 
student for life in his community. These things are difficult to determine, 
and during the present decade numerous studies are being made to deter- 
mine objectively just what subject matter should be included. A study of 
the table shows the efforts being made to enrich and make practical the 
work in the collegiate chemistry departments. 
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Distribution of Listed Courses in Chemistry by Percentages of Kansas 
Colleges Offering 














Year 1870} 1880} 1890) 1900) 1910} 1920) 1925|1930 

No. of Colleges 6 9 ; 18 | 22 | 23 | 20 | 20} 17 

Subject 0 Oo % % Y % % oO 
General Chemistry. . 83 | 78 | 83 | 82 | 70 | 75 | 65 | 94 
Inorganic Chemistry 0 | 17 | 27 | 43 | 60 | 50 | 65 
Qualitative......... 11 | 11 | 45 | 74 | 85 | 80 | 94 
Organic Chemistry. .. 33 | 17 | 46 | 74 |100 |100 |100 
Quantitative........... 11 | 17 | 36 | 52 | 85 | 95 |100 
Advanced Quantitative... it 6]. 9 20 | 25 | 71 
Physical Chemistry... .. 11 18 | 17 |.45 | 55 | 82 
History of Chemistry. .. 0 5 | 22 | 20} 30} 41 
Industrial > mm Si 1 35 | 45 | 35 
Glass Blowing. . 15 6 
Teachers Course. . 5 | 29 


Water of Chemistry 
Water Seca ; 


—- 
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Foor tr a Chemistry . am 
Physiological Chemistry. . 
Household Chemistry...... 
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Experimental Chemistry. . . 1 6 
Photography............ 1 0 
Fuel Analysis® . 418 
Food Analysis. 53 
Oil Analysis. . . 24 
Metallurgy........ 35 
Advanced Organic. . ue 7 
Organic rations...... 


Organic Problems. . 

Advanced Physical Chemistry. 
Survey of Chemistry. . 
Chemistry of Rare Elements. 
Chemistry of Cement..... 
Sanitary Chemistry........ 
Inorganic P rations...... 
Chemistry of Explosives... . 
Chemistry Problems............. 


_ 
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Note: Some of the courses that seem to appear for the first time in 1930 
actually appeared earlier and were then included under more general titles, such as 
Industrial Chemistry, which developed rapidly after 1900 into a number of specialized 
courses such as those dealing with fuel, foods, oil, explosives, cement, ete. These 
are listed in this expanded form to show the wide variety of courses listed in 1930. 


According to this Table 83 per cent of the 6 colleges listed in 1870 
offered a course in General Chemistry; 78 per cent of the 9 colleges in 1880; 
and so on. 

The same forces that brought about the appointment and the final 
report of the Committee on Sciences of the Commission on the Reorganiza- 
tion of Secondary Education, 1920, caused the college authorities to shift 
their offerings to meet the new demands. This committee endorsed the 
general science course and regarding chemistry recommended general 
chemistry and specialized chemistry for various curricula such as household 
chemistry, industrial chemistry, etc. A parallel movement is also revealed 
in the accompanying table, for instance, household chemistry came to be 
supplemented by such courses as food analysis and sanitary chemistry, and 
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industrial chemistry came to include many practical phases. This shows 
the response to the demand for training for the differentiated branches 
taught in secondary schools. 

Another force that hastened these changes was Dr. Frederick J. Kelly’s 
study of the liberal arts colleges. He called attention to the need for 
definite aims and made some suggestions which, in some cases at least, 
appear to have stimulated and served as guides in the selection of additional 
courses. 

It is also to be noted that since 1910 a lessening amount of time is 
devoted to the laboratory and more to demonstration work, while the dis- 
ciplinary aim is rapidly giving place to a practical aim based on the de- 
mands of the individual student and the community in which he lives. 
Courses dealing with foods, cement, or explosives are good examples of this. 

The historic trends in the treatment of chemistry as a school subject 
indicate that the present decade will witness an expansion in the college 
chemistry curricula along three lines; first, by the introduction of those 
higher courses designed specifically for those who are to become technical 
and research chemists; second, by the introduction of those utilitarian and 
vocational courses essential to the welfare of particular vocational groups; 
and third, by the introduction of general cultural courses in chemistry 
designed primarily for those neither continuing work in chemistry nor em- 
ploying it in their vocations but to whom a knowledge of chemistry may 
furnish a means of avocational enjoyment. 
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THE FACTORS THAT AFFECT TEACHING SUCCESS 


BY 
WALTER S. MONROE 
Bureau of Educational Research, University of Illinois, Urbana 


ABSTRACT 


The most direct method of determining the factors that contribute to 
teaching success is to select a group of excellent teachers and a group of 
poor teachers and then to endeavor to identify the teacher traits and in- 
structional procedures that distinguish the successful teacher from the 
unsuccessful ones. This method has been employed by Barr who found 
significant differences for three traits and thirteen instructional procedures. 
The score cards devised for rating teachers consist of phrases or other ex- 
pressions that are intended to designate the significant characteristics of 
classroom instruction. Hence, an analysis of teacher rating scales might 
be expected to yield a consensus of opinion in regard to the more significant 
factors of teaching success; but variations in phraseology make this ap- 
proach of doubtful value. A more direct concensus of opinion relative to 
teacher traits was secured by Charters and Waples in the Commonwealth 
Teacher Training Study, completed in 1929. Their final list includes twen- 
Ss items ranked in order of importance with respect to five types of 
schools. 

On the basis of these investigations it appears that professional train- 
ing, or rather the application of certain principles taught in professional 
courses, and certain personal qualities are important causes of teaching 
success. The evidence with respect to academic training and general in- 
telligence probably should be considered negative. 

There are also a number of correlation studies which should be con- 
sidered with respect to the identification of the factors that contribute to 
teaching success. The correlations between intelligence test scores and 
measures of teaching success are low, several of them being approximately 
zero. These findings have been interpreted as meaning that general in- 
telligence makes a very minor or even a negligible contribution to the 
quality of teaching. This interpretation probably is not justified. It is not 
unlikely that the low correlations are due largely to poor measures of 
teaching success. Furthermore, the range of intelligence in these studies 
is limited to that of college or normal school graduates who become teachers. 
This selection of the population with reference to intelligence results in 
“partialling out” a large portion of its influence. Hence the calculated co- 
efficient of correlation is for only the portion of intelligence in excess of 
the minimum of the group. Since the data are for graduates of teacher 
training institutions who secured positions as teachers, this minimum ap- 
proximates the mean of adult intelligence. Consequently, the factor dealt 
with should be labeled “intelligence in excess of the mean adult level.” It 
is not unreasonable that the contribution of this factor should be relatively 
small for teaching below the college level. The total contribution of in- 
telligence, both direct and indirect, is undoubtedly much larger. When we 
consider correlation studies of professional training and academic achieve- 
ment it is necessary to bear in mind that measures of these factors probably 
include general intelligence as a large element. When allowance is made 
for this the correlation studies indicate that professional training makes a 
relatively large contribution to teaching success. The evidence with refer- 
ence to academic training indicates that its contribution is somewhat less 
than that of professional training. The investigations examined relate 
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to teachers below the college level and for such teachers a possible ex- 
planation is that the subjects which a student pursues during his course 
of training are not very closely related to those that he teaches. Hence, 
it is not unreasonable that knowledge of subject matter resulting from 
advanced study in a teaching field makes a minor contribution to teaching 
success in the elementary school or even in the high school. 


INFLUENCE OF SOCIAL AND EMOTIONAL ATTITUDES 
ON THE MENTAL CURVE OF ADOLESCENTS 


BY 
RALPH W. PRINGLE 
Illinois State Normal University 


Under the influence of G. Stanley Hall and his disciples, students of 
secondary education assumed that at adolescence there is an abrupt physical 
development followed by a marvellous mental and emotional unfolding, an 
intense critical activity, a new love of nature, and an amazing assimila- 
tion of wisdom; that is, “the mind at times grows in leaps and bounds,” 
defying all analysis and explanation. But during the past fifteen years, 
all writers on adolescence have begun by asserting their disbelief in the 
abandoned saltatory theory, then they proceeded to prove by tables and 
graphs the untenability of the theory, especially as relates to a sudden 
change in the rate of growth of the specific mental powers. Why this 
anxiety over an abandoned theory? 

Do the statistical tables and graphs tell the whole truth when the at- 
titudes characteristic of adolescence are not called into action? When only 
paper-and-pencil tests are applied, we are not dealing with pupils as going 
concerns. Tests were given to the same group of children over a period of 
years by Baldwin and Stecher’, Wolley’, Thorndike*, and Brooks‘. Then 
Brooks brought together the results of many studies with a view to secur- 
ing greater reliability. By putting these laboratory data together, all we 
get in defense of the discredited belief is that there is a slight increase in 
the mental growth rate between thirteen and fourteen. 

But what of it? The results are not impressive for any one who has 
lived face to face in social relations with preadolescent and adolescent 
groups. Any one who has had this privilege knows that the mental reac- 
tions of a face-to-face adolescent group are quantitatively and qualitatively 
different from those of the preadolescent group. He knows this with the 
same certainty as he knows any other social phenomenon that occurs under 
immediate observation. Since the advent of our much objective testing and 
measuring, the traits and developments most characteristic of adolescence 
have received little attention, for the reason that there seem to be inherent 
obstacles that block the measuring of these traits and developments. Youth 
cannot be defined in terms of any isolated entity but only in terms that 
include the interaction between the individual and his group. We are 
interested in the responses of the whole situation, which is a complex 
stimulus-pattern. The responses are configural and do not readily yield to 
objective measuring. Hence this study suffers because objective varifiable 
facts are not available to any large extent. 

P. F. Furfey’ made an effort to measure the changing volitional life 
of 982 boys from eight to eighteen. He named the element under consider- 
ation “developmental age.” The results, as tabulated and charted, portray 
“the progressively increasing and non-intellectual maturity of general be- 
havior.” The change in personality is due to “some combination of extrin- 
sic and intrisic causes.” The extrinsic causes of course include the social 
heritage, which begins to be appreciated during adolescence. Furfey found 
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that the scores increase regularly during preadolescence, that the curve 
turns upward more sharply from twelve to sixteen, and that after sixteen 
there is no tendency to increase. The significance of these findings lies in 
the increase during early adolescence and in the fact that the develop- 
mental age does not correlate closely with the physiological age. The full 
report of Furfey’s study indicates that it is in social situations that the 
adolescent comes nearest to unifying and integrating all his responses. 

One of the assumptions in the use of the various tests has been that 
any kind of ability is directly proportional to the performance resulting 
from the use of that ability; whereas in the interest of scientific accuracy, 
we should add that any form of active psychic energy is always conditioned 
by other concurrent physical and psychical forces, forces that in this case 
defy definite measurement. That is, mental energy, the results of which 
we think we can measure, is definitely conditioned by causally related social 
and emotional impulses. 


In this discussion we seem to be justified in reasoning from physical 
causes to psychical effects. The maturation of the endocrine glands 
furnishes the physical basis for many of the psychic changes that are char- 
acteristic of adolescent development. What then are the social and emo- 
tional attitudes and responses that have their origin in glandular matura- 
tion? They are well known to observers of boys and girls in their teens; 
they are gregariousness, a new interest of boys and girls in each other, 
independence and self-assertion, a desire to cooperate and do team-work 
(group loyality), a desire for social approval, and other alter-centric pro- 
clivities. Thus we must not leave out of our reckoning the new functioning 
of the endocrine glands, which supplies the internal stimulus and increases 
the emotional and social tension. Mental tests do not provide the conditions 
which stimulate unified emotionally toned responses; the attitudes and 
drives involved are shunted out of the circuit; in other words, they are not 
part of the configuration. 


Our conclusion is that any test which tests a single function fails to 
recognize the principle that the whole determines the functioning of any 
of its parts, that the functioning of the whole cannot be determined by any 
of its parts, that the functioning of the whole cannot be determined by even 
the most accurate knowledge concerning the functioning of all the parts, 
and that consequently there emerges from the functioning of the whole 
new results, new entities. However, none of the foregoing leads to the 
conclusion that there arises any new mental powers during adolescence; 
but we must conclude that there comes a new mode of functioning which 
appears as more critical judgments and greater ability to deal with ab- 
stract situations and think in a broader way. Moreover, when the group 
is confronted day after day with the same kind of social stimulus, there is 
a constant and progressive growth in the direction of ability to respond 
to social interstimulation; that is, there is a gradual building up of social 
response habits which no purely mental test can reach. Thus the final 
conclusion is that it is arbitrary and unscientific to separate the purely 
mental aspects of the adolescent, proceed to measure and chart our find- 
ings, then conclude that we have obtained practical results that will aid us 
in better understanding and sympathetically dealing with classroom situa- 
tions. 


1 Baldwin, B. T., and Stecher, L. IL. “Mental Growth Curve of Normal and 
Superior Children.” University of Iowa Studies in Child Welfare, Vol. II, No. 1. 
2 Data collected at Cincinnati, Ohio, not published in full. 
* Thorndike, E. L., “On the Improvement of spieitigence Scores from Fourteen 
to Ei hteen”, Journal of Educational Psychology, 
rooks, F. D., The Psychology of Adolescence, Houghton Mifflin Company, 1929. 
5 Furfey, Paul ‘i. “Child Development”, June, 1931. 
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: WHO SHOULD GO TO COLLEGE? 


BY 
JESSE E. THOMAS 
Illinois Wesleyan University, Bloomington, Illinois 


ABSTRACT 


With approximately 2.5 per cent of the total school population of over 
thirty-five million in the twelfth grades of our high schools, a large body 
of prospective college freshmen is available each year to the colleges and 
universities of the country. There are about 35,000 pupils in the twelfth 
grades of Illinois public and private secondary schools. The same condi- 
tion exists in most other states. These prospective students are not only 
being turned out by the high schools, but they are also going to colleges 
and universities. The enrollment in higher institutions increased 65.9 per 
cent from 1920 to 1926 and 8.8 per cent from 1926 to 1928. These increases 
have continued for almost every type of higher education. 

It can be said without fear of contradiction that higher education has 
become an established part of American life, a part which will have a 
great deal of influence on the social and economic trends of the future. 
It is fitting, then, that the question: Who Should Go To College? receive 
careful consideration. 

There are three points of view from which one may consider this prob- 
lem. In the first place, there are certain personal considerations which 
cannot be overlooked. Completing a college curriculum usually takes four 
years of the average student’s time. Can the student afford to spend this 
time in college? This is a personal question which every student must 
answer for himself. There are some tests which he may apply to aid 
him in answering this question. If he has sufficient social maturity to 
enable him to adjust himself to new social situations without difficulty, 
and if he has sufficient mental maturity to enable him to handle the work 
on this level, the only other thing which he must have is a determination to 
succeed, a thing which is often lacking in the present generation of college 
students, many of whom do not “come to college” but are “sent to college” 
by a parent who thinks it is the best thing for them to do. 


It is quite probable, however, that even those who never complete a 
college curriculum gain something from their years spent on a college or 
university campus. It probably does no harm for one to have his outlook 
on life broadened by a year or two spent at some college. 


It is possible to suggest certain types of individuals who may always 
be expected to get along well in college as well as types who can not be 
expected to succeed. Students with exceptional mental ability usually suc- 
ceed; those with superior mental ability, ambition and seriousness of pur- 
pose may be expected to succeed. The best of those with good mental 
ability who have not yet found themselves may confidently look forward 
to acquiring definiteness of purpose sufficient to carry them successfully 
through their college curriculum. Of course, those who do not have these 
things, together with the physically unfit and the financially poor student, 
may expect a great deal of difficulty on the road to a higher education. 

In the second place, there are certain social aspects of this problem 
which should be considered. Few students pay the cost of their education, 
either in private or public institution. For this reason, if for no other, 
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the social group should be concerned about the education of its members. 
If the objectives of college training are in harmony with the aims of 
society, it would seem that all normal young people might profit from 
being in college. This does not mean that all so-called normal people 
would succeed in completing any college curriculum as it is now organized. 
It simply means that college experiences might well be made profitable 
to all normal young people. 

Since society has sanctioned higher education to such a high degree, 
as is evidenced by the recognition which is given to college attendance in 
a great many ways, it seems that in such a society as ours it is almost 
necessary to make such education available to all those who can profit, 
either individually or socially, from it. 

In the third place, we may consider the problem from a very practical 
standpoint of selection of those who shall come to our own individual 
colleges. Most of us are probably vitally interested in this phase of the 
problem. The usual procedure for selecting college freshmen, of course, 
is to take those whose principles say are in the upper fifty or seventy- 
five per cent of their class, which means practically nothing so far as 
ability or habit are concerned, and then give them certain almost meaning- 
less placement examinations, meaningless because we do nothing with them 
after they are given. In reality, most Illinois colleges and universities 
take all who come to them (they even go out after them with all types of 
inducement except money payments) and try to make college students out 
of pupils who never had anything in high school which they succeeded in 
passing with a higher mark than “D” (whatever that means). The col- 
leges then carry these people on through a curriculum often intended 
for a civilization long since extinct and turn them out at the end of four 
or five years into a society that has moved on so far during the four or 
five ._years they have been in college that they can no longer find their 
places in it. 

Together with the question of: Who should go to college? must go the 
question of: To What Kind of a College Should Anyone Go? In summary 
let me say that anyone who is desirous of more education and who is 
capable and willing to pay the price, either in effort or in money, should 
be able to secure that education. Society should supply, and I believe it 
has supplied either publicly or privately, such an opportunity to all who 
can take advantage of it. However, society is undergoing great changes 
at the present time, and the old fashioned college, frequently hardly out of 
the Middle Age period, will no longer adequately meet the needs of young 
people. There must be an increased tendency on the part of institutions of 
higher learning to experiment with new curricula, new methods of teaching, 
and, in fact, with the creation of a new social order. Some colleges have 
done this; others are doing it; and every college whch is to serve a real 
function in our changing American civilization must dare to do a great 
deal of pioneering or go out of business. 
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PAPERS IN ZOOLOGY 


EXTRACT FROM THE REPORT OF THE SECTION CHAIRMAN 


Of the six papers on the Zoology Section program, four were presented 
in the section meeting; only one is published herein. 

The following two papers were read by title only: 

“The habits of Ichneumon flies,” by W V. Balduf, University of 
Illinois. 


“The aquatic Isopods or Asellidae of Illinois,” by H. H. Ross, Illinois 
State Natural History Survey, Urbana. 

The article “Recent advances in studies of the testicular hormone,” 
by T. F. Gallagher and F. C. Koch, University of Chicago, was not pre- 
sented for publication. 

The following two papers were withdrawn from publication: 


“An ecological survey of the mammals of the Chicago area,” by E. V. 
Komarek and D. A. Spencer, The Chicago Academy of Sciences and the 
University of Chicago. 

“An ecological study of the birds and mammals of the Louisiana 
coastal plain,” E. V. Komarek, Chicago Academy of Sciences and the 
University of Chicago. 

The attendance at the section meeting averaged twenty; maximum 
attendance was twenty-two. 


Dr. William Hays, Department of Entomology, University of Illinois, 
was elected chairman of the Zoology Section for 1932-1933. 


(Signed) F.C. Horres, Chairman 
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THE VARIATION AND DISTRIBUTION, RECENT AND 
FOSSIL, OF THE LAND SNAIL POLYGYRA 
PROFUNDA SAY, IN ILLINOIS* 


BY 
FRANK C. BAKER 
University of Illinois, Urbana 


ABSTRACT 


Polygyra profunda in the recent fauna has a large shell with an 
almost round aperture. In Pleistocene time a race lived which averaged 
smaller than the recent form and which had a more elongated aperture, 
especially when: viewed from the front of the shell. The average index 
(shown by fifteen graphs of recent and fossil species from several locali- 
ties) of each is shown below. 


Greater Diameter Heightofaperture Altitude of aperture 
ROW OING San ccccsctecetinoetas Rane GAP Ws ances 7 mm. 
Fossil 2 fea Eee 7.6 mm..................... 5.5 mm. 


The Pleistocene race has been differentiated as variety pleistocenica 
F. C. Baker and occurs in deposits of Sangamon, Peorian, and the Shelby- 
ville age in Illinois, the localities being near or bordering Mississippi 
River. The race also lived in Iowa during Peorian time. Typical P. pro- 
funda is distributed geographically throughout northern Illinois only but 
its distribution in the United States ranges as far south as Kentucky, 
North Carolina, and northern Alabama. During Pleistocene time, how- 
ever, P. profunda is known to have been distributed as far south as 
Missouri and southern Mississippi. In Illinois the fossil form was abun- 
dant as far south as Union County. This difference in the geographical 
distribution in recent and Pleistocene time indicates an extension of the 
species in the Mississippi Valley of about 600 miles south of the present 
Illinois range and about 300 miles south of the Kentucky localities. 





*To be published in full in American Midland Naturalist, Vol. 15, 1934. 


